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All Contracts Include Fair Employment Provisions
Standard fair eniplDymcnt prac-

tices provisions, backed up by com-
pliance reports, are now a part of all

construction contracts administered

b\- the Division of Highways. These
provisions appl\- not onlv" to major
construction jobs, but also to right-

of-way clearance contracts, informal

bid and minor contracts, and any
other service contracts \\ hich involve

employment of labor.

Where federal aid funds are in-

volved in highway projects, there

lia\e been federal go\crnmcnt require-

ments in effect for some time \\ hich

prohibit discrimination by the con-
tractor because of race, creed, color

or national origin.

On all other construction contracts

administered by the Division of High-
\\a\s, the long-standing pro\ision of

the State Labor Code to this effect is

now amplified and strengthened b\-

new fair employment practices pro-

\ isions issued pursuant to Governor
r.dmund CI. Brown's Code of Fair

Practices. These provisions are spelled

out in Department of Finance Man-
agement .Memo No. 63-20.

Under these provisions, each con-

tractor to whom work is awarded
agrees as follows:

(1) The contractor will not willfulK-

discriminate against any employee or ap-

plicant for employment because of race,

color, religion, ancestry, or national origin.

The contractor will take affirmative ac-

tion to ensure that applicants are em-
ployed, and that employees are treated

during employment, without regard to

their race, color, religion, ancestry, or

national origin. Such action shall include,

but not be limited to, the following: em-
ployment, upgrading, demotion or trans-

fer; recruitment or recruitment advertis-

ing; layoff or termination; rates of pay or
other forms of compensation; and selec-

tion for training, including apprenticeship.
The contractor agrees to post in conspic-
uous places, available to employees and
applicants for employment, notices to be
provided by the awarding authority set-

ting forth the pro\isions of this fair em-
ployment practices section.

In addition, the contractor is re-

quired, among other things, to:

—Advise labor unions of his fair

emploxnient practices commitments
and attempt through labor negotia-

tions to "implement an affirmative

antidiscrimination program ... to the

end that qualified minority workers
will be available ai,rd given an equal

opportunity for emplo\ nient."

—Submit, before the contract is

awarded, a signed statement he will

take positive action to notify his ow n
staff and all employment sources of

the contents of the antidiscrimination

clause. (Posters and notices arc sup-

plied b\ the Division of Highways.)
—Agree to permit access to his em-

ployment records b>- the Fair Em-
plo\nicnt Practices Commission or
other apjiropriate state authority for

investigation to ascertain compliance.

—Include these fair employment
practices provisions in subcontracts.

The pro\isions also pro\ide for pen-

alties for "willful \iolarion"' of this

section of the contract. Ihese nia_\' in-

clude monetar\- damages and revoca-
tion of the contractor's prequalifica-

tion or his eligibility as a "responsible

bidder."

Two compliance reports are re-

quired on all contracts amounting to

more than $5,000. The first one, con-
taining detailed questions on the steps

taken to carry out the FEP policies

and procedures, must be filed within

90 davs of the approval of the con-
tract (within 10 da\s if completion is

expected within 90 days). A final re-

port is required after completion of

the contract. On contracts less than

$5,000 one report is required.

The department's policy in this re-

gard was stated b\' Director of Public

Works John Erreca in a recent cir-

cular calling attention to Governor
Brown's expressed concern that "the

task of achieving equal opportunitx

f(jr all our citizens continue with a

renewed sense of urgency."

"I want to be sure," Erreca said,

"that both formally and informally

our department does everything pos-

sible to support and to strengthen the

carrying out of this vital public

policy."

State Highwa\- Engineer J. C. Wo-
mack, in a followup circular letter,

called the attention of all district en-

gineers and other staff officials to this

policy anil emphasized the "necessity

for immediate and full compliance."
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FRONT COVER: Ulustraied is the new section of

expressway west of Twain Harie on Sign Route 1 08

(Sonora Pass Highway), Tuolumne County. This is a

popular route for winter sports enthusiasts and sum-

mer recreationists also. Photo hy Robert Mulno.

BACK COVER: Rotary plow throws snow from win-

drows placed by fixed plows on Interstate Route 80

near Kingvole. Picturesque humps in foreground are

piles of snow thrown clear after a previous storm,

and since clothed with several inches of fresh snow.

Phofo by Robert Dunn.
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Ante ope Vdiiey rreeway
By CAROLE KRETZER, Assistant Information Officer

DISTKICT
T lie 2,500-

square-mile Ante-

lope V^alley is a

right triangle with

one side pushing

across the entire

northern boundar\'

of Los Angeles
County and an-
other side leaning

against the county's eastern boundary
as far south as Route 59. Its hypote-

nuse is formed by the San Gabriel

Mountains, and it is only through this

range that motorists from Greater L,os

Angeles can reach the valley.

Until last October, there were two
principal connections between the

valley and the metropolitan area to

which its economy is tied. Motorists

from the San Fernando Valley could

enter via Newhall on the state facility

(Sierra Highway) or the county's

Soledad Canyon Road. Or from the

San Gabriel Valley, they could travel

the scenic but twisting Angeles Crest-

Angeles Forest route.

Neither choice was particularly de-

sirable. Both are two-lane facilities

w ith curves and hills that limit passing

opportunities. A relatively high per-

centage of truck traffic (10 percent of

the total) passes from Los Angeles to

the Antelope Valley, and automobiles

pulling trailers or boats toward the

High Sierra also slow the traffic pace.

Last October 15, the situation was
eased considerably as the barriers were
removed from the first 14.4-mile

stretch of the Antelope \'alley Free-

way—an important segment which
climbs from an elevation of 1,437 feet

at Soledad Can\on Road, near Sole-

mint, to Ward Road Overcrossing just

a little southeast of the 3,262-foot

summit.

The facility is a modern four-lane

freeway with an extra lane provided

for trucks wherever the uphill grade

is 3 percent or more, or the downhill

grade is at its ^Yi percent maximum.
The median is wide, separating traffic

bv 22 feet at minimum and 72 feet at

maximum. Two miles shorter than old

Sierra, the freeway saves motorists

1,000 hours a day travel time and is

expected to prevent 45 accidents and

save 7 lives a \ear.

.\lthough this new segment feeds

into Sierra Highwa>- at both ends, it is

some three miles from the old route

much of the way, mo\ing through

virtual!)- untouched territory in parts.

It affords motorists a view- not visible

from old Sierra as it passes through

the scenic X'asquez Rocks, where the

notorious Mexican bandit holed up in

the 1850's.

ANTELOPE VALLEY FREEWAY
GOLDEN STATE FWV to LOS ANfiELES/KERN COUNTy LINE

50.5 MilesKERN COUNTY

^^^^ Completed^^ Under Const,

c=ic=)c=) Budgeted

Route Adopted

EXPRESSWAY

California Highways and Public Works



Welcomed by the Valley

"This first link is the wedge that

will open the heretofore bottled-up

potential of the Antelope Valley," said

Lamont Odett, general chairman of

the Antelope \'alley Freeway Com-
mittee at the dedication August 2 3.

"As additional sections are completed,

the realit>- of what this freeway can

mean to us will become even more

apparent."

His sentiments are typical of all

\'allevites who have pinned their am-

bitious growth plans largely on the

availability of water and the comple-

tion of the freeway from the Golden

State Freeway to the Kern county

line. Although this freeway will never

bear the heavy traffic of metropolitan

freeways, it is a federal aid primary

route and is important as a defense

road, as an access route to recreational

areas, and as a connector to busier

freewa\s in the Los Angeles area.

Will Be Complete by 1970

As plans currently stand, and sub-

ject to future California Highway
Commission budgets, the valley should

have its freeway completed to the

total length in Los Angeles County
(50.5 miles) around 1970. Total con-

struction cost is estimated at $52.6

million, and about |7 million will be

invested in rights-of-way. It will have

taken about 10 years to construct, and

some portions will have been 50 per-

cent financed by federal funds. For-

merly signed as U.S. Highway 6, the

road is designated as Route 14 under

legislation enacted in 1963.

Beginning at the western (or south-

ern) terminus, the timetable now
looks like this:

Golden State Freeway (Interstate

5) to Soledad Canyon Road near

Solemint, 7.5 miles, tentatively sched-

uled for construction in about three

\'ears.

Soledad Canyon Road to Ward
Road Overcrossing, 14.4 miles, com-

plete and opened to traffic October 15,

1963.

Ward Road Overcrossing to Vin-

cent, 7.6 miles, under construction

since October 1963 and scheduled for

completion in May 1965.

Now under cons/rucdon, the Antelope Valley Freeway (artist'i rendering at left) will contrast ihorply with

the two enisling roadways at right. Sierra Highway is center with the Angeles Forest Highway coming

in from the right. This busy junction is located near Vincent.

Vincent to Avenue P8 near Palm-

dale, 5.9 miles, included in the 1964-65

fiscal year budget.

Avenue P8 to Avenue I northwest

of Lancaster, 7.2 miles, tentatively

scheduled for stage construction, with

contracts to be awarded in three to

four years.

Avenue I to Kern county line, 7.9

miles, tentatively scheduled for stage

construction, with contracts to be

awarded in one to two years.

Right-of-way and Design

Appro.ximately half the right-of-

way for the entire route has been ac-

quired. Only 427 parcels are needed,

and the average right-of-way cost per

mile runs about 1 140,000, a very low

figure in District VII.

Design of the route, which is also

about halfway complete, features a

wide median throughout, the maxi-

mum being 130 feet for the ultimate

eight lanes on the contract currently

going just west of Vincent. According

to District Design Engineer Wallace

Griffin, this feature permitted design

of the opposing roadways to be

treated as separate units, with the re-

sult that grading problems were eased

and special consideration could be

given to aesthetics and reduction of

headlight glare.

Initially, the freeway will be a basic

four-lane facility throughout, with

passing lanes built as needed, espe-

cially through the mountains.

January-February 1964



Cresset Diverse Terrain

The Antelope \'allcy Freeway will

have two distinct characteristics. It

will curve east hy northeasterly

through rugged, mountainous terrain

for about half its length, then dogleg

almost due north at Vincent through

the flat, high desert known as Ante-

lope \'allc\'.

Through the mountains, the primary

design problem \\as to achieve align-

ment and grade that \\ould be com-

patible with safety and high speed.

The 14.4-mi!e stretch now open to

traffic settles w ell into the terrain, and

although it traverses numerous faults,

all structures are founded on a solid

base. Irregular attitude of the bedding

in the fault areas caused only minor

problems in stabilizing the slopes.

Large Earthmoving Job

Grading for this completed portion

required one of the largest excavation

jobs in recent years. The original con-

tract, awarded in December 1960, at

$7,400,000, to Darkenwald Construc-

tion Company, Inc., and Morrison-

Knudsen, Inc., required removal of

7,700,000 cubic yards of earth and

rock to create a roadbed 140 feet wide

along a 10-mile stretch. Using 27 trac-

tors, 24 scraper and truck-t\pe hauling

units, and two conveyor-type belt

loaders, the contractors moved up to

31,000 cubic yards per eight-hour da\',

averaging 20,000 cubic \ards, to com-
plete the job in September 1962.

An additional contract, awarded in

November 1961, at $6,600,000, in-

volved removal of another 1,800,000

Sometime during the 1964 65 fiscal year, construction of the Antelope Valley Freeway will move norfh

out of the mountains and into the desert. Intersecting road rendered in the foreground is future Ave-

nue R. The road parallel to the rendering of the freeway is Division Street. Water at upper left is

Palmdale Reservoir.

cubic >ards b\- Frederickson & Wat-
son, Kirst & Jack L. Adams Construc-

tion Companies in a joint venture, for

a total earth removal of 9,500,000 cu-

bic yards. Although this total comes
nowhere near the mammoth 18,000,-

000 cubic yards removed from the

Santa .Monica Mountains to accom-

modate the San Diego Freeway, the

Antelope \'alley project required

earth excavation from numerous loca-

tions along the 16-mile contract limits,

and involved 100,000,000 station \ards

of overhaul. Cuts along the route ran

as deep as 200 feet and fills as high as

180 feet.

This excavation was also of special

interest because it acted as a check on
the first seismic tests conducted in Dis-

trict \'II to determine rippabiiit\- of

rock. Back in 1960, prior to award of

the grading contract, the Engineering

Services Department set off small dy-

namite charges in cut areas along the

route and, using sensing equipment
which measures the speed of seismic

waves, related the speed to density of

material and estimated the cubic yards

of material that could not be removed
without blasting. Although the con-

tractor was able to rip 9.2 percent

more material without dynamiting
than the estimate had indicated he

could, the error was considered rea-

sonable for "testing the test." Further,

because of poor access, usual methods
of calculating rippable material would
have been highly impractical. (See

California Highivays and Public
Works, May-June 1960 and 1963.)

Mountain Drainage

In addition to calculating extensive

earthwork problems, District \'II de-

sign engineers had to plan a large

drainage system through the moun-
tains to accommodate heavy runoff

from the high canyons.

Reinforced concrete arch culverts

w ith special structural design to with-

stand high overfills were used in the

higher terrain. 1 hese culverts are un-

usually large for Southern California,

each being 400 to 500 feet long and

up to 17 feet in span. If laid end to

end, the culverts necessar\- for the

14.4-mile route would stretch 9 miles.

Not the least problem in installing

the culverts was that the contractors

California Highways and Public Works



had to haul the concrete for some of

these drains without benefit of road-

\\-a\s along two miles of the Vasquez

Rocks area. Other problems arose in

blasting and in placing the culverts in

the craggy rocks. For one of the 14-

foot arch culverts, 60 percent of the

foundation area into which it \\as fit-

ted had to be dynamited, and the cul-

vert had to be placed to follow the

smooth, flat curve of a streambed for

about 400 feet.

Santa Clara River

The close proximity of the Santa

Clara River to the freeway for about

three miles from Solemint west made
it necessar\- to provide additional slope

protection at intermittent points. Be-

cause the river occasionally reaches a

flood stage of 131,000 cubic feet per

second current flow, a special stone

protection was needed for embank-
ment slopes. Built to a depth of antici-

pated scour about six feet below and

six feet above the streambed, the spe-

cial embankment was constructed

from rock extracted from the job far-

ther east.

When it came to developing v>ater,

however, the river was a blessing.

Pumping from the Santa Clara River,

the contractors developed six reser-

voirs along the line. They had to in-

stall about 60,000 lineal feet of pipe-

line nearly 9 inches in diameter to

supply water for roadbed compaction.
The water system alone cost the first

contractor about $500,000, exclusive of

application, and with further water de-

velopment accomplished by the second
contractor, a total of nearly 12 miles

of pipeline was installed at a cost of

about $700,000.

Resident Engineer How ard Meinke
estimates that three months could have

been saved had water been more easily

obtainable and had access to the free-

way site been easier. From preliminary

survey \\ ork through actual construc-

tion, a four-mile area between Agua
Dulce Canyon Road and Escondido

Canyon Road was extremely difficult

to reach. After preliminary surve\'

crews reported that it took two hours

to reach the V^asquez Rocks area and

another two to return, primitive ac-

cess roads were bulldozed to the road-

way site. Even then, the heavy earth-

OtD. Traffic using Sierra Highway last August, before oper^irfg of the Antelope Valley Freeway, was

often slowed fay hills and curves through the mounfains, such os on this section through Mint Canyon

northeast of Solemint.

NEW. The new Antelope Valley Freeway /ooking southwest obout o mile east of Agua Dulce Canyon

Road. The graded roadbed width is sufficient to accommodate an ultimate eight lanes.

January-February 1964
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An orch cu/vert under consfrud/on on the Antelope Valley Freeway. Photo by Morrnon-Knudsen Company.

A 17 loot reinforced concrete orch culvert provides drainage just weit of Aguo Dulce Canyon Road. The

embankment ii 90 feet high.

moving equipment that later moved in

found the going rough.

Material Site Purchased

An equally important problem—the

dearth of nearby commercial material

sites—\sas solved wkh the State pur-

chase of a materials site about five

miles east of Solemint. Had the site

not been purchased and developed,

material would have had to be hauled

from Little Rock or the San Fernando

Valley, some 20 to 25 miles from vari-

ous points along the job.

Paving 3'; cents a ton, the con-

tractor developed all construction ma-

terial himself, including 630,000 tons

of subbase, 295,000 tons of base mate-

rial, 120,000 cubic yards of Portland

cement concrete, and 100,000 tons of

asphaltic concrete.

Longest Paving Job

The 16-mile job is one of the long-

est single concrete paving contracts

ever awarded by the State. To accom-

plish the task, the contractor used a

Ciunnert-Zimmerman slip-form paver,

placing both lanes (and all three, when

three were specified) at once. Paving

sometimes became difficult along the

mountainous route, especially %\'her-

ever the paver came out of one curve

and went into a reverse arc where the

tangents were short.

Included in this extensive concrete

project is a 1 ':-mile test section for a

shrinkage-compensated cement used in

mix. The test area, which runs from

Lost Canyon Bridge to Oak Springs

Canyon Bridge, is divided into six

quarter-mile sections. In three of them

were poured air-entrained concrete

—one using a normal job cement, and

the two others the experimental mix

at 6 sacks per cubic >ard and at 6'/2

sacks. The same combinations were

used in the other three sections, ex-

cept that the concrete was non-air-

cntrained. The Materials and Research

Department has taken shrinkage crack

counts and .straight gauge tests to de-

termine the material's effectiveness

and reported on the project in the

September-October 1963 issue of Cal-

ifonii.i Hif^hii-ays and Vublic Works.

Desert Portion Soon Underway

The freeway w ill move out of the

mountains and into the desert near

California Highways and Public Works
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Checjc dams along fhe Santa Clara River are composed oi steei rail and wire mesh double fences filled

wtlh rock. The view is downstream looking from the Tick Canyon Wash freeway bridge. The Southern

California Gas pipeline spans the river In the left background.

A six-foot-high wall of (prop ieparo'es the left bonK o' fhe Santa

two miles east of Solemint.

the freeway about

X'incent some time during the 1964-65

fiscal year. Although the difficulties

of access and water will not be as

great as they were at the higher ele-

vations, the problem of locating a

nearby material site will have to be

met, and drainage will again be a

greater-than-usual problem. For in

the valley, the roadwa>" will have to

be protected not only from runoff,

but also from flash floods. The Ante-

lope \"alley represents one of the

largest drainage problems of its type

in Southern California, because water-

courses are undefined and the path

that water will take toward the dry

lakes is unpredictable.

Valley's Expectations

Perhaps nowlicre in Southern Cali-

fornia is the quick completion of a

freew a>' more hoped for than in Ante-

lope \'alley. The valley remains the

one major reserve of good, flat, de-

velopable land in Southern California,

and valley leaders are convinced that

the early 1970's will mark the begin-

ning of a boom, as completion of the

freeway meshes with the coming of

imported water.

The valley's general economy is

now based primarily on the aircraft-

missile industrv, w hich is centered al-

most exclusively at Edw ards Air Force

Base and Palmdale's Air Force Plant

No. 42. Although agriculture (poul-

try, alfalfa, almond, pear, and peach

growing) and mining also make im-

portant contributions to the valley's

economy, a greater diversification of

activity is sought. As stated in the Los

Angeles County Planning Commis-

sion's 1960 report: ".\lanv industries

w hich might otherw ise wish to locate

in the Antelope \'alley have no doubt

been discouraged by lack of a fast

four-lane highway running the entire

route to the metropolitan area. Com-

pletion of the Antelope Valley Free-

way should alleviate this problem."

If the boom does develop, the Ante-

lope Valley is expected to grow from

its present 74,000 people to over 500,-

000 b\- 1980. .Xnd by that date, three

other new freeways, future Routes

48, 122, and 138, should crisscross

tlie valley, making access easier for

motorists and truckers coming from

its northwest and northeast corners.

8 California Highways and Public Works



1962 Accident
California srate high\\a\s in 1962

had a slight decrease in total accident

rate from 2.76 accidents per million

vehicle-miles in 1961 to 2.70 in 1962.

.A large increase in vehicle-miles of

travel coupled with a decrease in num-
ber of accidents on urban conven-
tional highways caused the rate reduc-

tion in spite of an increase in total

number of accidents.

A breakdown of total accidents bv
highway type is shown in Table I.

The decrease in number of acci-

dents on urban conventional highways
results from the 1962 conversion of

manv miles of old cit\' streets to ur-

ban freewa\s.

The increase in freeway mileage

(140 miles rural and S4 miles urban)
and its resultant increase in vehicle

miles was the basic cause of the in-

crease in number of freewa\- accidents.

The fatalit)" rate on rural freewa\"s

rose substantially from 3.S9 per hun-
dred million vehicle-miles in 1961 to

4.88 in 1962. Every t\pe of freewa\-

fatal accident was up in 1962 except

cross-median, head-on collisions. The
total rural fatalit\- rate dropped
slightly from 8.13 in 1961 to 8.06 in

1962. (Freewa)' fatalities in 1961 and
1962 is the subject of a separate

study.)

Table II compares fatalities (num-
ber of people killed) in 1961 with
1962 by type of facilit\-. All categories

were up except rural cf)nventional.

The total killed increased more than
the increase in vehicle-miles, causing
fatality rates to rise.

The fatalitx" rate on rural conven-

tional state highw a\s (9.10 fatalities

per 100 .M\'.M) was almost twice that

of rural freeways (4.88/100 .\I\'.M)

and 3 54 times that of urban freeways

(2.63/100 AIV.M). Urban freeways,

however, have a higher injury acci-

dent rate and total accident rate than

rural freewa\s.

Table III is a comparison of the ac-

cident history for 1962 of urban free-

wa>s, rural freewa_\s, and other rural

state highways. National Safet>' Coun-
cil figures for the United States show

SYNOPSIS
Total accidents in California in

1962 were up but not as much as

vehicle-miles of travel, resulting in

a slightly lov^er total accident rate.

Eighty-four miles of urban freeway
were opened in 1962, transferring

many vehicle-miles of high-acci-

dent-rate traffic to the safer free-

way.

The fatality rate on rural free-

ways rose from 3.89 per hundred
million vehicle-miles to 4.88. On
urban freeways the fatality rate

increased from 2.16 to 2.63.

Fog accidents, rear-ends, wrong-
way drivers, accidents involving

drunks, in fact every type of free-

way fatal accident was up with

the exception of cross-median
head-on collisions.

The fatality rate on rural free-

ways was still approximately one
half of the rate on conventional

rural highways. Again in 1962, the

four-lane undivided conventional

highway hod the highest accident

rats on the rural system.

Fifty percent of the fatal acci-

dents on all freeways were single-

vehicle accidents. Three out of five

of these hit a fixed object.

Travel now accumulating on lower

accident rate rural freeways, an-

nually accounts for approximately

6,000 fewer accidents than the

number that would hove occured

on conventional rural roadways.

California freew ay fatalit\- rates some-
what higher than the national average

for turnpikes.

Table No. IV lists total accident

rates b\- class of highway on the rural

state highway system for the \ears

1953 through 1962. The 1962 acci-

dent rates were very similar to other

years. The four-lane undivided class

as always (except for 1961) had the

highest accident rate. Four-lane di-

vided, two-lane, expresswa\', and free-

wa\- follow in descending order as

they have in the past for the predomi-
nant classes of highwa\s. The one-

lane and the three-lane classifications

both have so ver\' few miles, vehicle-

miles of travel, and number of acci-

dents that their rates are unreliable

and erratic.

The accident rates for both the

four-lane undivided and the four-lane

divided classes are high for several

reasons. One of the main reasons is

that they are very often in the urban
fringes and should be compared with
the higher urban rates rather than
rural rates. There generall\" are more
frequent intersections and more road-

side developments causing more con-
flicts with cross traffic, pedestrians,

parked and parking vehicles, and
egress from and ingress to adjacent

improvements.

Table No. \' lists the number of ac-

cidents, injuries, and fatalities and
shows the accident rates by class of

highway and severit\- for 1962. The
highest fatalit}' rate for the more com-
mon classes of rural state highways
was the two-lane section with 10.12

per hundred million vehicle-miles. The
rate for the three-lane section, 15.46

for 1962, is subject to considerable va-

riation from year to year because of

its total length of only 18 miles. Last

>-ear (1961) the same 18 miles had a

rate of 8.49.

In 1961 and 1962, a breakdown of

fatal accidents on all freeways (urban

and rural) in the State, would show
the follow ing two-year totals:

yumher
Type of accident- (1961 +1962) Percent

Single vehicle —.. 33} 50.5

Hit fixed object 204 30.9

Did not hit fixed

object . 129 19.5

Pedestrian .,- 84 12.7

Walking on freeway 57 8.6

Dismounted vehicle

occupant 27 4.1

Mead-on collision 104 15.8

Driving wrong way.... 36 5.5

Crossed median 68 10.3

Overtaking or

sideswipe 139 21.0

Rear-end 123 18.6

Sideswipe - -. 16 2.4

Totals .. 660 100.0

Table \'I shows the number of rural

accidents, the accident rates for the

rural system (conventional highwa\'s,
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TABLE I

ACCIDENTS BY TYPE OF HIGHWAY

Number of accidents Travel I billion vehicle-miles) Rates (accidents/.\l VM i

Percent Percent Percent

Typeof kiglyuaay 1961 1962 change 1961 1962 change 1961 1962 change

Rural frcewav _. 4,212 5,550 +31.8°: 3.65 4.56 +25.2'; 1.15 1.22 +6.1%
Rural conventional 34,117 35,242 +3.3% 14.19 13.94 -1.8% 2.41 2.53 +5.0%

Subtotal rural _ 38,329 40,792 +6.4% 17.84 18.50 +3.7% 2.15 2.20 +2.3%
Urban freeway 12,351 15,271 +23.6% 8.07 9.83 +21.8% 1.53 1.55 +1.3%
Urban conventional _ 44,344 44,229 -5.0% K.54 8.03 -6.0% 5.19 5.26 +1.3%

Subtotal urban 56,695 57,500 +1.4% 16.61 17.86 +7.5% 3.41 3.22 -5.6%

Grand Total 95,024 98,292 +3.4% 34.45 36.36 +5.5% 2.76 2.70 -2.2%

Note: Tola! accident rate is down even though rate of aU four types of highways is up. This is because the total number of accidents increased only 3.4 percent

whereas travel increased 5.5 percent. The reason that accidents increased only 3.4 percent is that travel on the high accident rate systems (conventional)

<lfcreased 3.3 percent (760 MVM) and travel on the low accident rate systems (freeways) increasd 22.8 percent (2,6/0 ^I\M).
Put in another way, the overall accident rate represents a weighted average. In 1962. there was more "weight (i.e. vehicle-miles) to the freeway portion

of the total, and even though the freeway rale went up. a little, it was much lower than the nonfreeway rate, and increasing the weight of the freeway
portion thus brought down the overall average.

freeways and total), vehicle miles of

rural travel, and miles of rural free-

\\'a\- for the 12-\ear period of 19.^

through 1962.

Table \T shows a slow growth in

rural travel after 1955. This is partly

due to incorporations during the 1955

to 1962 period which changed the

TABLE II

FATALITIES BY HIGHWAY TYPE

Xitv/hcr of fatalities Rates (fatalities/100 MVM)

Type of highway 1961 1962

Rural freeway 142 225

Rural conventional 1,310 1,269

Total rural _ 1,452 1,492

Urban freeway 174 259

Urban conventional 237 298

Total urban _ 411 557

Grand Total 1,863 2,049

Percent

change 1961

+ 57.0°o

-3.r'o

+ 2.8%
+48.9',;

+ 25.7%

+ 35.5%

+ 10.0%

5.89

9.25

8.14

2.16

2.78

2.47

5.41

TABLE III

1962 ACCIDENTS
All rural state

l:'ighu'ays ex-

chiding rural

freeways

Total number of reported accidents 35,242

Number of accidents involving injuries or fatalities 15,589

Number of accidents involving fatalities 1,012

Number of persons killed _ _ 1,269

Number of persons injured (not killed) 26,174

Ratio of total reported accidents to number
involving iniuries or fatalities 2.3

Ratio of fatal and injury accidents to fatal accidents 15.4

Ratio of total reported accidents to number
involving fatalities _

Number of reported accidents per fatal

Number of injuries per fatality

I"atalit>' rate per 100 M\'M
Katal and injury accident rate per MVM
Total accident rate per .M\'.M

34.8

28

21

9.10

1.12

2.55

National Safety Counci!

Fatalities

1962 U.S. totals are:

1962

4.88

9.10

8.06

2.63

3.71

,3.12

5.64

Percent

change

+ 25.7%
-1.4%

-1.0%
+ 21.8%

+ 55.5%

+ 26.3%

+4.3%

Fatality rate per 100 MVM (all highway types)
Turnpike fatality rate per 100 .M\'.M

Rural

freeu-ays

5,550

2,502

186

223

4,142

13.4

29.8

25

19

4.88

0.55

1.22

41,000

5.2

2.6

Urban
freeivays

15,271

6,969

204

259

11,592

34.1

74.8

59

45

2.63

0.71

1.55

classification f)f approximately 1 50

miles of rural highw a\s to urban high-

ways. Generall)-, these 1 50 miles of

highwa\'s are high-volume roads.

Freeway Role in Reducing Accidents

During the period 1951-1952, ap-

pro.ximately 650 miles of rural free-

ways were opened to traffic. Total ac-

cidents ha\e increased only 7.6 per-

cent, whereas travel has increased 32.1

percent. This is reflected in a 19 per-

cent reduction in the rural accident

rate from 2.71 in 1951 to 2.20 in 1962.

It can be said that the rural freeways

have prevented a substantial increase

in the number of accidents in spite of

a one-third increase in the amount of

travel on the rural system. This is

demonstrated bv Table VH, which
shows the probable number of acci-

dents that were a\-oided each year ow-
ing to the travel taking place on rural

freeways instead of conventional high-

ways. In the 12-year study period,

o\'er .U,000 accidents were avoided

because a substantial part of the rural

travel was on freeways in lieu of con-

ventional high\\ays.

E.xcept for the years 1961 and 1962,

there has been a downward trend in

the accident rate for rural conven-

tional roads. One of the prime reasons

for the decrease in rate is that those

rural sections of highwa\s with the

greatest amount of traffic and worse

accident rates have generallx' been re-

placed b\- freewaxs first. Therefore, if

the more than 660 miles of rural free-

ways had not been constructed, the

rural con\cntional highway accident

10 California Highways and Public Works



rate might have increased instead of

decreased in the past decade. A con-

servative estimate is that the number
of accidents avoided by the rural free-

way system since 1951 is in the order

of 87,000. ( 87,000 is arrived by apply-

ing the 1951 accident rate of 2.77 to

the 12-year accumulation of 201 bil-

lion vehicle-miles := 55",000 accidents.

Subtracting actual number of acci-

dents (470,000), leaves the 87,000 sav-

ings.)

Similar long-range data is not avail-

able for the urban s\stem since acci-

TABLE IV

ACCIDENT RATES ON VARIOUS CLASSES OF RURAL STATE HIGHWAYS
(Number of Accidents per Million Vehicle-miles,

YCJT

1955

1954

1955

1956

1957

1958

1959

1960

1961

1962

(a)

l-lave

. (a)

. (a)

- (a)

. (a)

- (a)

. (a)

- (a)

- (a)

. 2.95

. 3.67

4 OT more 4 or wore

2-hiic

2.16

2.21

28

40

,44

45

58

29

42

3-linie

2.85

2.65

2.82

3.07

5.(H

5.03

2.57

2.49

4.80

3.88

laves

undivided

3.55

3.54

4.38

4.61

4.55

4.13

4.09

4.03

4.13

4.62

laves

divided

3.05

3.11

3.21

3.37

3.07

3.08

2.91

3.05

3.06

3.06

Divided
express'j:ay Freeiray

1.86*

1.71*

1.76*

1.96

1.85

1.77

1.70

1.65

1.71

1.86

(a)

(a)

(a)

1.22

1.05

0.98

1.00

1.21

1.15

1.22

Total

2.35

2.30

2.41

2.49

2.36

2.26

2.15

2.12

2.15

2.20

Not available.
Includes freeways.

ACCIDENTS AND ACCIDENT RATES ON

.Miles _...„

.Million vehicle-miles

.\veraee dailv traffic^

Total reported accidents

Fatal and iniur>' accidents.

Injuries

2-lajie fa)

_ 10,581

_ 8,150

_ 2,110

X'ehicle occupants
Pedestrians or cyclists

Fatalities

X'ehicle occupants
Pedestrians or cvclists-

No.

20,795

9,535

15,457

15,254

205

825

765

60

Rate

2.55

1.15

10.12

3-lave

18

71

10,800

Xo. Rate

TABLE V

VARIOUS CLASSES OF RURAL STATE HIGHWAY BY KIND OF ACCIDENT

(CALIFORNIA 1962)

-f ijiies nn- 4 laves DiSided
divided (b) di^-ided ( c

i

expressii-ay Freeway

138 222 759 664

771 1176 3,771 4,566

15.400 14,500 13,700 18.700

275

124

195

190

5

U
11

3.88

1.75

15.46

No.

5,562

1,431

2,545

2,248
9"

65

58

Rate

4.62

1.85

8.45

\o.

5.601

1,447

2,427

2,364

63

83

64

19

Rate

5.06

1.25

7.06

No.

7,011

3,252

5,748

5,708

40

285

262

Rate

1.86

0.86

7.56

Rates shown are accidents per million vehicle-miles except fatalities rates are persons killed per 100 million vehicle miles.
(a) Includes 182 miles of one lane.
(b) Includes 29 miles of six lanes undivided.
(c) Includes 73 miles of si.x lanes divided.

No.

5.550

2,502

4,144

4,108

36

223

193

30

Rate

1.22

0.55

4.88

Total

12,382

18,505

4,100

No.

40,792

18,091

50,516

29,872

444

1,492

1,555

139

Rate

2.20

0.98

8.06

dent reports on conventional urban
state highways were not received by
the Traffic Department prior to 1961.

However, because of the enormous
amount of travel on urban freeways,

the results are even more impressive

for urban freeways, although the re-

corded history is shorter. It is esti-

mated from the difference in the acci-

dent rates of city streets and urban

freeways that if the 9.83 billion vehi-

cle-miles of travel on urban freeways

in 1962 had occurred on city streets,

35,000 more accidents would have oc-

curred on the urban system in 1962

alone.

It is estimated that the freeway s\s-

tem (rural and urbaa) completed as

of the end of 1962 has saved over

2,000 lives in the l-i^year period of

1949 throueh 1962.



Figure I

CALIFORNIA FREEWAYS

ESTIMATED NUMBER OF LIVES
SAVED BY FREEWAYS IN OPERATION

SINCE JAN. I, 1949



TABLE VM
PROBABLE NUMBER OF ACCIDENTS AVOIDED BY RURAL FREEWAY SYSTEM

Rural travel

Year (billion VM)
1951 _ .-- 14.02

1952 14.99

1953 - 15.88

1954 . 16.10

1955

1956

1957

1958

1959

1960

1961

1962

17.15

17.19

17.06

16.97

17.52

18.01

17.84

18.51

Total 201.24

Accident rate Probable mnnber of Ntniiber of accidents that

(rural com:) accidents w/o free-ways actually occurred

2.77 38,835 37,927

2.78 41,672 40,462

2.44 38,747 37,292

2.45 39,445 37,068

2.66 45,619 41,315

2.60 44,694 42,828

2.53 43,162 40,252

2.48 42,086 38,285

2.39 41,873 37,640

2.31 41,603 38,138

2.42 43,173 38,329

2.53 46,830 40,792

507,739 470,328

Niaj/ber of accidents

avoided

908

1,210

1,455

2,377

4,304

1,866

2,910

3,801

4,233

3,465

4,844

6,038

37,411

are .small, we believe we are receiving

over 90 percent of all the acident re-

ports.

Figure No. 2 shows a death rate and

travel volume comparison between
California and the United States as a

whole. The volume curves of Califor-

nia and the United States are very

similar with respect to rate of increase.

For the first time, in 1962, California

e.xcecded 10 percent of the nation's

total tra\el in vehicle-miles. Califor-

nia's death rate for all motor vehicles

involving deaths remains about the

same as for the United States.

Figure No. 3 compares California

with the nation in ages of all victims

killed in motor vehicle accidents. Cali-

DIVISION HAS ONE-SEVENTH OF TOTAL ITTE ALUMNI
A recent almuni roster of the In-

stitute of Transportation and Traffic

Engineering indicates that 14 percent

of the total—or 17 alumni—are now
with the California Division of High-
ways. Each of these men has a degree

of M.E., M.S., or D.E. in transporta-

tion engineering.

District I\' employs Associate High-
way Engineer Maurice W. Beckstead,

District Planning Engineer Burton N.
Crowell, Assistant High\\a\' Engineer

Hiroshi Eta, Associate Highw a\' F'ngi-

neer Donald K. Goodrich, District

Planning Engineer Dean E. Larson,

Associate High\va\- Engineer James
W. Rae, Assistant District Engineer

A. E. Simmons, and Project Engineer

Frank C. Tedesco.

Headquarters has three of the ITTE
graduates: Assistant Alaintenance En-

gineer Carlton E. Forbes, and Senior

Highway Engineers Max D. Rotiie

and Charles E. Zell, both in urban

planning.

Emplo\ed in other areas are Assist-

ant District Engineers Allison D.

Mayfield and William E. Shaefer of

District \'II; Senior High\\a\' Engi-

January-February 1964

neer Leigh Ballard of District XI, As-

sociate Highw a\' Engineer George O.

Bischof of District II, Associate High-
way Engineer Edward W. Blackmer

of District III, and Assistant Highwa\'

Engineer John W. Lund of Dis-

trict IX.

ITTE was established by the Legis-

lature in 1947, and organized at the

L^nixersitv of California, Los Angeles,

with this mandate: to "carry on in-

struction and research related to the

design, construction, operation, and

maintenance of highways, airports,

and related facilities for public trans-

portation."

Functioning as a part of the univer-

sity, ITTE's primary objective is edu-

cation and advancement of knowledge
in the transportation and traffic engi-

neering fields, through training of a

graduate and professional type, vari-

ous phases of in-service training, and

dissemination of factual information

to public agencies and groups other

than those composed of technical en-

gineers.

An annual street and highwa\' con-

ference is sponsored by ITTE, bring-

fornia deaths are ver\' nearly 10 per-

cent of the nation's total. Deaths in

the various age groups for California

parallels closely the national averages.

Figure No. 4, Deaths by Type of

Accident, shows California, for all

types of roadwaxs, again following the

national trend. Figure No. 4 illus-

trates also that pedestrian deaths were
about half those caused by collisions

between automobiles. For the entire

street and highway network, deaths

l)\' collision with a fixed object were
only 15 percent of the total single ve-

hicle accident deaths. On freeways this

t\pe of accident causes 30.9 percent of

all the deaths, and 60 percent of the

single vehicle accident deaths. This
does not necessarily mean that the

freeway fixed object accident rate is

high. The fixed object fatal accident

category is a higher percentage of the

total on freeways. The head-on and

intersection accidents, which are a

large portion of the total accident pic-

ture on conventional roads, have been

virtually eliminated on freeways.

ing together state, city and county
engineers and others interested in

transportation—such as representatives

of consulting firms, material suppliers,

automobile associations and transit or-

ganizations. The 16th conference was
held this \ear on the Berkele\' campus
of the university, January- 30, 31 and
Februar)' 1

.

In its Quarterly Bulletin, ITTE reg-

ularly reviews current activities and

research projects, and lists ITTE pub-

lications available.

Harmer E. Davis has been IT FE
director since its establishment.
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Time-Distdnce Study 1937, 1963 Compared;
Predicfions for 1980

By J. P. SINCLAIR, Assistant State Highway Engineer

1)1^1 RUT

IV

A recent stud\',

made by the Dis-

trict 1\' Traffic

Department during

nonpeak travel

hours, reveals that

as a result of free-

w a>- construction it

is now possible to

travel twice (and

in several instances three times) as far

as it was in 1937—moving in the same

direction and using the same amount
of time.

This stud\- was based upon WPA
Project 5577, a survey of average ve-

hicular speeds over selected main

streets in the Oakland and San Fran-

cisco Metropolitan Areas made in 1937

by the Oakland Street Department.

In 1937, there were 590,000 motor

vehicles registered in the nine coun-

ties of the San Francisco Bay area,

which had a population of about 1,-

680,000, and, of course, no freeways.

Today's population is 4,000,000 with

1,650,000 vehicles using a freewav

netwdrk of over 380 miles.

The Oakland point of origin of the

1937 study was 14th and Broadway.

It took 20 minutes to reach the inter-

section of San Pablo :.:-,d Solano Ave-

nues in Alban\-, a distance of 6.0 air

miles. It took the same amount of time

to reach the .•\lameda-Contra Costa

count)- line through the old Broadway
high-level tunnel, only 4.8 miles from

the starting point. The intersection of

107th Avenue and East 14th Street, a

distance of 7.5 miles, was reached in

25 minutes.

Current Study

The current study reveals that it is

now possible to travel 12.4 instead of

6.0 miles in the same 20 minutes from
the same starting point in Oakland and
arrive at the intersection of San Pablo
.•\ venue and Road 20 in San Pablo.

In 196? the test driver covered 8.9

instead of 4.8 miles in 20 minutes and
arrived at the intersection of the f>ec-

i

PACIfICA

LEGEND
O Origin (14 fh St & Broadway, Oakland )

Concentric mile circles with zero at origin

I 30 minute distance from origin -1931
I :\ 30 minute distance from origin -1963 (Not peak hours)

EAST BAY
METROPOLITAN AREA

MOTOR VEHICLE TRAVEL TIME

Scale

0I23456T8 M/ifS

14 California Highways and Public Works



\\"a\' and Upper Happy \'alley Road
in Lafayette. Where it took 25 minutes

to go 7.5 miles in 1937, the test driver

went 18 miles in the same direction

in the same time in 1963 to the inter-

section of Ximitz Freeway and Al-

quire Road in Hayward.

The starting point in San Francisco

was at Fulton and Larkin Streets. In

193" it took 25 minutes to go 6.5 air

miles to .Mission Street at the San .Ma-

teo county line. The intersection of

19th Avenue and Sloat Boulevard, 5.7

miles from the point of origin, was
reached in 20 minutes. It took 15 min-

utes to go 4.8 miles to the intersection

of Third Street and Bayshore Boule-

vard.

Starting from San Francisco, the test

driver in 1963 \\'ent 12.6 instead of 6.5

miles to the intersection of Sneath

Lane and Junipero Serra Boulevard in

San Bruno; 8.4 instead of 5.7 miles to

the junction of Eastmoor Avenue and

Junipero Serra Boulevard in Daly

Cit\'; and 15.4 instead of 4.8 miles to

the point where the Bayshore Freeway
joins Peninsula Avenue in San .Mateo—

in each instance using the same amount
of time it took in 1937.

Depression Year Traffic

One major factor holding down the

volume of traffic in 1937 was the na-

tionwide depression, which was still

very much in evidence; although the

construction of the two magnificent

bridges — the San Francisco-Oakland

Bay Bridge and the Golden Gate
Bridge—helped make its effects felt

less in the San Francisco Bay area than

elsewhere in the country.

The only resemblance to an express-

way in the State of California at that

time—the Arroyo Seco Parkway—was
in the earl\- planning stage.

It Mas not until 1939 that the Legis-

lature established the free\\ay princi-

ple by statute and authorized the

Department of Public \\"orks to con-
struct any portion of the State high-

way system as a freeway or to make
any existing State highwa\- a freewa\-.

Senate Concurrent Resolution Xo.
26, adopted b\- the Legislature at the

1957 session, requested the Depart-
ment of Public Works "to undertake a

study which will provide a basis for

an overall state^\"ide plan of free\\avs

LE6EW
O Origin (Fulton <5 Larkin Sts , S.F. )

'
Concentric mile circles with zero at origin

K!Si.. i 2)0 minute distance from origin - 1937

l\^v^\\i 30 minute distance from origin -1963 (Not peak hours)

SAN FRANCISCO
METROPOLITAN AREA

MOTOR VEHICLE TRAVEL TIME

Scale

I 2 3 4 S 6 7 e MILES

and expressways for the State of Cali-

fornia, such study not to be limited to

state highwa\s, and to locate the

potential freeway and expressway

routes of such a statewide sxstem and

the necessary connections thereto as

nearly as is practicable in advance of

detailed engineering design of proj-

ect."

Master Plan Adopted

As a direct result of this study, the

1959 Legislature adopted a master plan
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PHOTO ABOVE. Mount Diablo Boulevard (above) crowded with traffic head-

ing east in Contra Costa County toward the Pleasant HiH Rood intersection

beyond the crest of the hUt. The year: 1953. PHOTO BELOW. Consfrudion on

the Sign Route 24 freeway which parallels Mount Diablo Boulevard (right).

PHOTO ABOVE. Son Pablo Dam Road extends up from the bottom of the

photo to intersect with San Pablo Avenue (center). Right-of-way for future

Interstate 80 freeway is being cleared in the area to the left of the drive-in

movie. The year is 1954. PHOTO fiftOW. The Eastshore Freeway (Inter-

state 80) takes traffic through Richmond in western Contra Costa County.

Relocated San Pablo Dam Road crosses the freeway (foreground). Nofe the

location of the drive-in movie in this and the ofaove photo.



for the California freeway and ex-

pressway system, to be esscntialh'

complete b\- 1980.

Since that time the California free-

way and expressw ay system construc-

tion has been carried on in full swing
in accordance with the master plan.

At present, the District I\' (San

Francisco Bay area) portion of the

master plan is approxiniatel\' J'O per-

cent complete. As of October 1, 1963,

there were some 384 miles of freeway

and expressway completed, under con-

struction, or budgeted for to serve the

1,650.000 registered motor vehicles

and the 4,022,000 inhabitants of the

nine counties comprising District IV.

Just as in the rest of California,

however, the freeway and expressway

system in the Bay area is b\- no means
complete.

It is planned that by 1980 there will

be about 1,250 miles of freewav and
expressw ay in District IV to carry an

estimated 6,500,000 inhabitants in some
3,200,000 motor vehicles.

Freeway Median Used
For Transit Line

Acquisition of rights-of-way for the

joint highway-rail use of a portion of

the Grove-Shafter Freewav in Oak-
land is now in progress, along \\ith

some redesign of the project, on the

basis of a "share the cost" agreement
between the State and the Bay Area
Rapid Transit District.

The agreement was signed hv Di-
rector of Public Works John Erreca
on December 3, 1963, after extensive

discussions between representatives of
the State Division of High-ways and
the BARTD. It covers the section of

freeway between 24th Street and
Golden Gate Avenue, a length of

about 3 '/2 miles.

Rapid transit facilities will occup\-
a portion of the median strip between
the roadways of the freeway, accord-
ing to the agreement. Costs for right-

of-way and common construction fa-

cilities will be shared in proportion
to the areas occupied by each agencv.
The agreement will make possible

not only substantial savings but also

considerably less disruption to the

community than if the facilities were
separately located, designed and built.

BEFORE FREEWAY. Heavy traffic on Bo^shore Boulevard, going norfh from ff --

light at Third Street in Son FroncJsco- The year: )953.

'. at trafFic

AFTER FREEWAY. ay and Third

completed

after the freeway was
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South Bay Freeway
By A. S. HAMM, Resident Engineer

DISTRICT

In the early af-

ternoon of Sep-

tember 27, 1963,

county, state and

contractor person-

nel removed con-

struction barricades

and opened to traf-

fic a 4 '4 -mile link

in the South Bay

Freeway. Inside of 10 minutes traffic

was moving rapidl>- both ways be-

tween the National City—Chula Vista

area and the Spring Valley area south-

east of San Diego. The new freeway

allows through traffic to bypass about

six miles of two-lane Sweetwater

Road, which meanders through the

Sweetwater X'alley in the Bonita area.

During commuter hours, traffic had

been extremely congested and haz-

ardous on the old route. Now the re-

maining local traffic can move

smoothly and with improved speed on

the old road, wiiile through traffic

moves swiftly and safel>- on the new-

route.

This road was the culmination of

studies begun early in the last dec-

ade by the county on a proposed

federal aid secondary project to run

directly from Sweetwater Road at

National Citv northeasterly to Spring

Valley where Sweetwater Road joins

Jamacha Boulevard. The route was

settled upon in 1956. However, bud-

get problems, traffic loads and rising

land values demonstrated that the t>pe

of propcct planned had become, by

1959, uneconomical and wasteful be-

cause it would be abandoned when
contemplated state freeways were

constructed.

Therefore, .Mr. D. K. Speer, count)

survc\or and road commissioner pro-

posed that this county project become

the construction of the initial four

lanes of an ultimate eight-lane divided

freewa>-, initial!)- known as Legisla-

tive Route 280 of the State Division of

Highwa)s freeua)- and expresswa)-

system in San Diego County. Under

18

took.ng northeast from Sweelwale, Rood cross/ng toward reentry into Swe^lwoler Rood at (he northeast

end of the project. Both forge rock cuts show clearly.
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Looking northeast from Sweetwater Road at the National City end of the project. Photo on iollo^

page continues view of the freeway starting with section visible in far distance of above aerial.

the new numbering system, which

becomes operative on July 1, 1964, it

is designated as Route 54.

Superior Standards

The superior freeway standards for

grades, alignment and right-of-w'ay

would necessitate expenditures be>ond

those for the original F.A.S. project,

and in excess of county funds avail-

able for right-of-way. An agreement

was worked out whereby in advance

of county construction the State

Highway Commission adopted the

route and the Division of Highways
paid for the additional right-of-way

and access rights required to accom-

modate adopted future state construc-

tion.

This F.A.S. project is a splendid

example of the savings to, and better

high\\a\s for, the motoring public

that can be accomplished by close co-

operation and understanding between

such governmental agencies as the

California Division of Highwaws and

the County of San Diego. The even-

tual saving in right-of-way costs to

the Division undoubtedly will exceed

13,000,000 even disregarding tiie bene-

fit derived from the construction of

one-half of the ultimate freewa\'. This

saving is based upon the difference be-

tween tiie cost of purchasing the pres-

cntl\' undeveloped land and the esti-

mated cost of the same land 10 years

in the future after it has become full\-

dc\cl()pcd.

Original Plans

The original plans called for grad-

ing four lanes and paving two lanes

on one-half of the final eight-lane de-

velopment. Evaluation of traffic and

cost factors warranted paving four

lanes in the initial contract. The de-

cision has proved sound; for, only two
months after completion, the dail\

count was 12,000 cars per day on the

old and new roads—a 4,000-car in-

crease from the old road volume. The
horizon year estimate is for 112,000

cars per day, which would require

the anticipated eight-lane freewa\'.

In accordance with the master plan

of highways for San Diego County,

tiiis facilit\' was engineered to become
an integral connecting linlv with five

free\\a\s being planned for this area

in the next 20 years. This freeway
sNstem is particularly important in the

light of prospective port and indus-

trial facilities in the South Bay area.

Tiie new road is 62 feet in paved

w idtli between outer edges of shoul-

ders. It provides two 11-foot lanes and

a 7-foot shoulder on each side of a 4-

foot-wide painted median strip. De-
signed to freewa\' standards, grades

are easy and curves are flat, making
the road pleasant to drive at maximum
legal speeds throughout. Four-foot

earth shoulders lie outside the paved

shoulders. Normal cross slope is 5 per-

cent on tiie shoulders, and is 2 percent

to the right on all four traffic lanes.

This is because all four lanes will

carr\' traffic in the same direction

w hen the State duplicates the roadway
on the left in the future.

Structural Section

Tiie structural section consists of

a 1-foot subbase, an 8-inch base and

a 3-incii asphalt concrete pavement in

the central 4S feet. The two 7-foot

siiouidcrs consist of a 9-inch subbase, a

4-inch base and a I'/i-inch asphalt

concrete pavement. The base and sub-

base as supplied were of niucii better

quality tiian the specified minimum.
The class 2 aggregate subbase sta-

bilometer value was 78 and the sand

equivalent value was 51 against speci-

fied minimum values of 60 and 25 re-

specti\ciy. The class 2 aggregate base

stabilometer value was 81 and the sand

equivalent value was 54, compared
wifii specified minimum values of 78

and 30 respectively.

Excepting a three-barrel concrete

culvert, all drainage structures are of

galvanized corrugated metal pipe,
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View from near middle of tfie pro'tecf to norfheasi end of the highway in thie far left bacl^ground. The

heavy, sandy cuts can be clearly seen. The wide, white strip on the left of the roadway is close to

70,000 cubic yards of waste material placed for future four-lane addition.

asphalt coated \\ here prior tests indi-

cated corrosive, "hot" soil. All drain-

age structures were planned to be-

come an integral part of the ultimate

project.

For about two-thirds of the project

length, the underlying natural soil was
a prehistoric material of gray to \\ hite

beach sand and fines containing a

good percentage of rounded, hard,

polished rock up to six or eight inches

in diameter. The material was weak
when saturated, but had good stabil-

ometer and sand equivalent values. It

was not inherentlv difficult to handle

or compact in the fills. This natural

ground stood well in deep cut banks,

some up to "0 or 80 feet high.

Deep Cuts, High Fills

The northeast third of the project

contained deep cuts and high fills. The
cuts yielded a high percentage of

sound quartizitelike rock and larger

quantities of mudstone. Both kinds of

stone required much shooting, but the

mudstone broke down well and slaked

to a high degree when wet so that

good, tight, stable fills resulted. All

excess cut, of about 100,000 cubic

yards, was placed in the right-of-way

on the left where it would economi-

cally provide fill for the coming con-

struction in another decade.

As previously mentioned, the new
four-lane facility will be converted

into an eight-lane freeway when the

State builds, in a few years, a median

and four additional lanes along the

northwest (left) side of the existing.

Prompted by swiftly rising land

values, which would add in excess of

$3,000,000 cost in 10 years, the State

and county have provided liberal

right-of-\\'ay for the future construc-

tion. This explains the fact that right-

of-way costs exceeded the amount of

the construction contract.

New Construction Warranted

Traffic studies warrant much new
construction by the State and county

in the area southeast of San Diego. As
this and other high-speed links are

added, the need for rapid program
completion will certainly grow more
pressing. Already this new section is

accentuating the obsolescence of

streets joining this new link on the

southwest .Montgomery Freeway and

to Fiighwav 94 and Highway 80 (In-

terstate 8) on the northeast. There-

fore, plans are already made for ex-

tension of the South Bay Freeway as

fast as funds allow.

A breakdown of costs for this fed-

eral aid secondar\- project follows:

Contract construction cost 51,159,803

Federal aid contract funds 459c

Stale-county contract funds 55%

Percent
contract

Amount constructionItem
Total preliminary and

design engineering

Total construction

engineering Ccounty
and state

)

$74,000 6.4

Right-of-way—Sute ,

Right-of-way—county

Totals

164,000 14.2

421,238 36.3

795,426 68.6

51,454,664 125.5

Total cost of contract, engineering, and
right-of-way ~ 52,614,470

Site and soils investigation was

handled by District XI of the Cali-

fornia Division of Highways under

direction of Paul Ruplinger.

Project design was under immedi-

ate supervision of Richard D. Dudley

of the Count>- of San Diego. Project

design review was under the direction

of John Rising of District XI.

Project construction resident engi-

neers were Richard D. Dudley and

Alton S. Hamm for the counr\-; state

project construction representatives

were James \'. Bell and Henry Chis-

holm. with Eugene Caiman acting for

the State as district construction en-

gineer. Contractor was Daley Cor-

poration of San Diego; contractor's

superintendent was Robert Conley.

MICKLE NAMED DIRECTOR

The National Academ\- of Sciences-

National Research Council has an-

nounced the appointment of D. Grant

.\Iickle as executive director of its

highway research board.

.Mickle, who has been deputy fed-

eral highway administrator for the

past rvvo years, succeeds Fred Burg-

graf, who will retire as director fol-

lowing the 43d annual meeting of the

board in January. Burggraf, the direc-

tor since 1951, will continue to serve

the board as consultant.

W. N. Carey, Jr., assistant director

of the board, will become deput\"

e.xecurive director.
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Twain arte Grade Modern, Scenic Freeway
Was Construction Goal

By C. E. MOFFATT, District Design Engineer

suited in the

"Twain Hartc

To build a scenic

high w a y i n a

mountain recrea-

tion area and make
it a modern free-

way at the same

time — this was the

challenging assign-

ment and oppor-

tunity that has re-

rcccntl\- completed

Grade" project on

State Sign Route 108, in Tuolumne
Count)', east of Sonora. How this op-

portunitx' was grasped and the goals

realized is a revealing account of the

highway engineer's recognition of the

aesthetic and scenic \alues along the

route, and the means by which the

location was adjusted and the design

was made to preserve these desirable

values.

Highwax' lOS (Legislati\e Route

13) serves a rapidl\' growing recrea-

tional area of the Sierra Nevada from
the Citv of Sonora to Sonora Pass and

the eastern slope of the Sierra, pass-

ing through tiie mountain communi-
ties of Twain Harte, Sugar Pine, Mi-
W'uk \'illage, Long Barn, and Pine-

crest—to name a fe\v.

I'hc total suninicT pcjpulation of

the area bctuccn Twain Hartc and
Pinccrest is estimated to be nearl\-

20,000, consisting of those in houses

and cabins, various camps sponsored

by municipal, fraternal, religious, and

college alumni groups, Bo\- Scouts,

Girl Scouts, and indi\idual campers.

New Subdivisions

In the last year, there ha\c been 29

new subdivisions started in Tuolumne
Count\-, 23 of which have been on or

near Sign Route 108, cast of Sonora.

In addition to tiie homes being built

in these subdi\isions and on other

pieces of land, there are many com-

\

mercial buildings, motels, and other

establishments being constructed to

serve the needs of the summer and

winter residents and visitors.

Until the last few \ears, summer
vacationing was the most important

attraction in this area, but, since tiie

w inter snow sports are becoming more
and more popular, the winter travel

on this road is now comparable to the

summer traffic. In addition to serving

the needs of people traveling from the

valley and bay areas, this highway will

\

\
TWAIN

5O0 lOOO

TWAIN HARTE GRADE
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THE OLD. A queue of carsrs near Hunts Camp at tfie top of the old Twain Horte Grade

THE NEW. An uphill ''ew showing the new highway fitfed to the sidehl/l above the old rood.
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SIDEHILL CONSTRUCTION
continue to handle a substantial
amount of local traffic in and around
the growing local communities, in-

cluding logging trucks and other com-
mercial traffic.

The development of this area was
greatly accelerated during the postw ar

boom in travel and recreation, and it

was soon evident that a major improve-
ment of Highway 108 was needed
to handle the traffic volumes that

would be generated. Consequently,
studies that had begun earlier were
updated and tailored to meet the

trend. Additionally, the road was in-

cluded in the California freeway and
e.\presswa\- s>stem in 1959, and it was

then planned to develop an c\cntual

full freeway; the initial construction

being on an expressway basis with
some private drivewa\s and public

road connections. Route studies cul-

minated in a public meeting in Twain
Harte in AIa\- 1960, where the results

of the studies were presented to the

residents of the area.

Route Adopted

After consideration of all informa-
tion and viewpoints, the Highwa\'
Commission on July 20, 1960, adopted
a route between Sonora and McCo\-
Saddle (near Pinccrest) that includes

this first construction project.

The adopted route generally follows

the present road, except for close-in

b\passes of Twain Harte, .Mi-Wuk
\'illage, and Long Barn. The present

state highway through these communi-
ties will be relinquished to Tuolumne
Count)', but connections to the new-

freeway will be provided at each end
of these bypasses, thus allow ing quick
and convenient access to the existing

business and residential areas. The new-

highway will provide safe and con-

venient travel to the higher mountain
areas, while leaving much of the pres-

ent road to service the present and
future recreational facilities. The
planned ultimate development is a full

freeway with interchanges at local

roads and w ith frontage roads to serve

local properties.

Notorious Grade Eliminated

1 he first project has elin-iinatcd the

notorious Twain Harte Grade, be-

tween the small settlement of Mono
X'ista, about seven miles east of So-

nora, and Hunts Camp, west of Twain
Harte. This mile-long grade rises at a

rate of 7 percent through a series of

sharp curves that haxe been a major
source of delay, frustration, incon-

The connection at SouUbyvilh Road near Mono Vista. The new highway rises in the distance towards Hunts Camp, above the old road.
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venience, and danger whenever there

was an appreciable amount of traffic.

It used to be common occurrence to

have long queues of automobiles

crawling uphill behind a truck, or

moving slowly downhill in a single

file when concentrations of home-
ward-bound people exceeded the ca-

pacity of the old road.

All this is a thing of the past, now
that this section of new freeway has

been completed. The new highway
begins about one mile west of Mono
\'ista, passes by its southern edge,

about 800 feet south of the former

road, and then draws closer to the

former road, running practically ad-

jacent to it for the upper one mile,

ending at Hunts at the top of the

grade.

In the planning and design of this

new road, the uppermost considera-

tion of the engineers was the preser-

vation of the unique character of the

area, while keeping in mind the free-

way standards that provide for the

convenience and safety of the high-

way users. In this sensitive region,

with its man\' homes set in natural

surroundings, often in locations with
pleasing views, the location and con-
struction of a full freeway with con-
trol of access required careful consid-

eration of many individual problems.

Scenic Surroundings Preserved

In the location and geometric de-

sign, a number of engineerine tech-

CALIFORNIA FEDERATION OF WOMEN'S CLUBS

December 10, 1963

Box 373

Twain Harte, California

Mr. John Meyer
District Engineer

Division of Highways, Dist. X
Stockton, Coiifornia

Dear Mr. Meyer:

I am writing you to express my sin-

cere pleasure in our newly completed
highway, replacing the old Twain
Harte Grade on Highway 108.

As you well know I took a deep
interest in the planning and execu-

tion of that particular piece of high-

way and was at times volubly critical.

So in fairness to you and your staff

I wish to offer my congratulations on

a beautiful job well done.

The safety angle alone makes it

most acceptable, but it also opens
up a very pleasant new panorama
of our countryside.

Very truly yours,

(s) Mrs. Ruth C. Clarke

Member, Board of Directors

Twain Harte Women's Club

niques were utilized to minimize the

disruption of the scenic surroundings.

For example, an adjustment was made
in the alignment which eliminated a

high fill through the most highly de-

veloped portion of Mono \'ista. The
alignment was set along a ridge lying

south of the built-up area, allowing

the ascending grade to be placed

where it would blend into the rolling

mountain terrain.

To minimize the scarring of the hill-

side where heavy grading was neces-

sary along the hillside above the pres-

ent highway, the expedient of separate

uphill and downhill roadways was
used. The grade of the uphill roadbed
was set as much as eight feet above
the lower in order to fit the countrv
more closely than would have been
possible by use of a conventional four-
lane section.

These initial four lanes are divided
by a wide 46-foot median, except on
the sidehill section where a 60-foot
median is used. Two future inter-

changes have been designed into the

roadway; one at Soulsbyville Road in

Mono \'ista, and one at the top of the

grade near Hunts Camp. Here again,

the design has been made to fit the

terrain and to provide connections to

present roads and future developments
on either side of the freeway. Chan-
nelized grade connections have been
constructed initially at these two
places, but right of way has been ac-

quired to accommodate the ultimate

interchanges, as well as future front-

age roads which can be constructed

w hen conditions warrant them.

Weighing Facilities

An incidental problem involved the

need to provide weighing facilities for

westbound trucks near .Mono \'ista

and an area for scaling platforms to

FUTURE TWAIN HAFTTE 1964-65 RIGHT OF W.1 UNDER 1964-65

PROJECTS ON ROUTE 108

January-February 1964 25



horn ihe fini curve

different levels.

fhe new grade. Note the roadways on

serve logging trucks hound for saw-
mills south and west of Mono Vista.

These installations were placed be-

tween tiie freewa\- lanes and the exit

ramp east of Soulshyvillc Road, with
access being from the left side of the

ramp. It is expected that trucks can

enter and leave the area convenicntK-

and safcl\-, \\ ith the least possible con-

flict u irii througii traffic.

The design of the Twain Harte
Grade project was started immedi-
ately after the adoption of the route,

due to the urgent need of the im-
provement. Xegotiations with Tuol-
umne County were carried on con-
currently with design, and the free-

way agreement was completed May 1,

1962. The plans were started by Carl

M. Hcynen, who died November
I960, and were completed by Robert
F. Kraetsch, project design engineer.

Construction proceeded with no
unusual problems after award of the

contract in June 1962. There were
practicall)- no delays or inconvenience

to traffic, as the construction was on
entirely- new alignment. The compara-
tively dr\- winter, previous to the

storms in late January 1963, allowed

the grading operations to be carried

on at an unusuallv rapid rate, al-

though the comparativel)- heav\-

spring rains caused some slowdowns.

The project w as opened to traffic Oc-
tober 21, 1963.

The construction was done under
contract b\- O. K. ,Mittr\- & Sons,

under the direction of F. M. Babcock,
resident engineer.

A second project, between 2.4 miles

west of Long Barn (Lyons Dam
Road) and 1.7 miles east of Long Barn
has been undcrwa\' since JuK' 1963. .A

continuation to 3.8 miles east of Long
Barn (Little Sweden) is included in

the 1964-65 fiscal year construction

budget, and is expected to begin in the

spring of 1964. Still another three-mile

job, between Hunts and Confidence

(Twain Harte B\pass), is to be started

under the 1964-65 fiscal year program
b\- doing the grading and by building

an undercrossing and a railroad under-

pass. The paving will be done under

a future program. I'pon completion

of this project, it is expected that

traffic problems in the communit\ of

Twain Harte w ill be greatl\' reduced

!))• the elimination of logging trucks

ami other through traffic, which w ill

use the bypass.

Eventual Four Lanes

Bctu ccn 1 hints and Long Barn, it

is phmncil ro construct two of the

e\eiirual four lanes with initial grade

connections to local roads and to cer-

tain portions of the present state high-

wa\' that will become county roads.

Betw een Long Barn and Little Sw e-

den, the improxement will generall\-

consist of two new lanes on the south-

erly side of the present tw o-lane road,

resulting in a four-lane facility. Here,
as on the Twain Harte Grade, there

will be about two miles where the

new lanes will be below the present

road, fitting the highway to the coun-

try 1)\- taking ad\antage of the sidehill

terrain.

Along the portion from Long Barn

easterl\- to Little Sweden, there has

been a winter parking problem when
people stop to play in the snow, and

there have been times when onl\- a

single lane has been left for traffic.

The addition of two lanes is expected

to relieve this problem by providing

a wider roadbed so that at least one

lane can be kept clear in each direction.

Most Advanced Techniques

In the design for these projects, the

most advanced engineering tools and

techniques were used to provide for

future conversion of the initial ex-

pressway to a full freeway by the

construction of interchanges and

frontage roads. The geometries of the

initial public road grade connections

lia\e been laid out and right of way
is being acquired so that interchanges

can eventually be constructed without

disturbing local homes and businesses,

while at the same time maintaining

established patterns of local and

through traffic.

As in the design of the Twain Harte

Grade, one of the major concerns in

the improvement of the highw ay has

been to preserve and protect the es-

sentially recreational characteristics of

the area b\' setting the line and grade

to minimize large cuts and fills, con-

sistent with good standards.

It appears certain that these new

highw a\ projects will be a major fac-

tor in the development and general

enhancement of all the communities

and areas within its influence, while,

at the same tiiuc, providing for the

safety and con\enience of local and

long-distance traffic as onl\' a freew ax-

can.
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L.A. DEPUTY CHIEF COUNSEL G. C. HADLEY RETIRES

GEORGE

George C. Hadle\', Deputy Chief

Counsel in charge of the Southern

California Law Department and its

San Diego branch office of the Divi-

sion of Contracts and Rights of W'av,

retires on March 4, 1964, after com-
pleting a state legal career covering

more than 30 \ears.

To succeed him. Chief Counsel H.

S. Fenton appointed Reginald B. Peg-

ram, who has been Hadlev's chief

assistant for the past 18 years.

Hadley was born

in New York but

soon moved to

California where he

received his school-

ing in W'hittier,

Los Angeles, and

San Francisco. He
attended Stanford

L'niversitN" and was
graduated from

Hastings College of Law in 1927.

He began his state legal career as

a trial lawyer for the California High-
way Commission in 19.31, in San
Francisco. From 193 3 to 1936 he

served as special attorney for Friend

W. Richardson, Building and Loan
Commissioner, to assist in the liquida-

tion of defunct building and loan com-
panies.

In 1936 he returned to the field of

eminent domain law as trial lawyer

for the Department of Public Works,
again in the San Francisco office, but

with increasingly

frequent trips for

trial work in the

courts of Southern

California. In 1945

he established the

Los Angeles legal

offices for the de-

partment and was
placed in charge as

its chief trial attor-

ney. Under his guidance these offices

have grown to a total staff of 34 at-

torneys in the Los Angeles office and
its San Diego branch.

During this long legal career he has

prepared and tried over 300 cases;

many of these have reached the appel-

late courts, and their decisions have

R. B. PEGRAM

to a great extent established our pres-

ent eminent domain law.

As a specialist in eminent domain
law, Hadley has lectured before ap-

praisal and right-of-way professional

organizations, and has written numer-
ous articles which have been published

in The Appraisal Journal, and in its

manual on "Condemnation Appraisal

Practice," published in 1961; he co-

authored the "Digest of Cases on
Eminent Domain," published by the

Department of Public Works, for use

b\- its attorneNS and for distribution

among the State's judiciary and pub-

lic attorneys.

He is a member of the State Bar of

California and has served for many
years on its eminent domain commit-
tee; a member of the Los Angeles Bar

Association serving on its eminent

domain committee, as well as serving

as one of its delegates to the State Bar

conference for the past several years;

and a member of the Los Angeles

Lawyers Club.

His fraternal associations consist of

Alpha Tau Omega (Stanford); mem-
ber of American Masonic Lodge;
Signet Chapter Ro\-al Arch .Masons;

Los Angeles Commandery of Knights

Templar; Al .Malaikah Shrine Temple;
and Elks Lodge No. 99, Los Angeles.

Hadley has accepted a partnership

in a Los Angeles law firm, for which
he will establish a real propert)- and

eminent domain trial section.

Hadley and his wife, \'irginia, have

one son, William.

Pegram, the new deputy chief coun-

sel, is a graduate of Stanford Univer-

sity. He studied law there and at the

University of Southern California.

From 1934 until he entered Nav>-

service in World War II, Pegram
worked for the land division of the

Department of Water and Power,
City of Los Angeles, first as a title

officer and later as an attorney.

Most of his Navy duty was spent

as a gunnery officer on destroyers in

the North Atlantic.

He joined the Department of Pub-
lic Works legal staff as a senior at-

torney in January 1946 and has been
with the Los Angeles office ever since.

Agency Inaugurates

Television Series
Leading off with Governor Ed-

mund G. Brown's personal introduc-

tion, California's Highway Transpor-
tation Agency marked its entry into

the field of regularly scheduled tele-

vision on January 26th with a public

information series produced by the

agency. .\I1 phases of highway trans-

portation are explored in this series,

from the viewpoint of all the three

departments — Public Works, Motor
\'ehicles, and Highway Patrol.

Initial air time is on KABC-T\' Los
Angeles, at 2.30 p.m. every Sunday
through March — 10 weeks in all —
with air time provided by the station

in cooperation with the Farmers In-

surance Group Safety Foundation.

Governor Brown will introduce and
close each show. Plans are now under
discussion between Farmers and the

agency to re-release the series else-

where in the state, following its initial

airing in the Los Angeles area.

Four of the programs, each 13 min-

utes, 40 seconds in length, were filmed

in color for future reuse on T\' or as

information films used by the divi-

sion's information departments. The
balance of the series is being pre-

sented "live" with film and slide illus-

trations.

Filmed subjects are: "The Car

Hunt," highlighting the highway
communications network as it goes to

work on a typical hit-and-run acci-

dent; "The Newcomer," illustrating

the experiences of one of California's

2,000-dail\- new drivers in the process

of getting a permit, licensing a vehi-

cle, etc.; "Youth at the Wheel," on
the facts and problems of teenage

driving; and "Elbow- Room," attack-

ing the congestion problem and illus-

trating the freeway and expressway

s\"stem as the State's answer to con-

gestion.

being promoted to assistant chief in

September 1963.

Pegram is a member of Chapter 1,

.American Right of Way Association,

and is currently an adviser to its exec-

utive board. He and his wife Wanda
live at 2016 North \'ermont Avenue,

Los Angeles. They have a son and

tw o grandsons.
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The Klamath River Bridge at Orleans. Jhn beautiful little suspension bridge in the mountains of Northern California was the Division of Highways first prize winner.

PRIZE BRIDGES
By A. L. ELLIOTT, Bridge Engineer—Planning

..» V^ii^.-^S^"^V
ABOVE. The

structure, deji

^r^^^^V?^>3^
Ceorgiana Slough Bridge at Wa/nu/ Grove over on arm of the Sacramento
igned and built by Sacramento County with the collaboration of the Division of

won the first prize for movable bridges in the 1962 competition.

BELOW. The Howard Griffin Memorial Bridge across the Middle Fork of the Smith Rive

Crescent City, which won an award in the 1962 conies/.

orfheosf of

CALIFORNIA CAPTURES
FOUR MORE STEEL

BRIDGE PRIZES
What is a good-looking bridge?

And how do you design a good-look-

ing bridge? These are pertinent and

timely questions right now \\ hen more
and more people are getting interested

in the appearance of our highway
structures.

In the face of this increased inter-

est, California can again be proud of

the record the Division of Highways
made in 1963 in the national beautiful

steel bridge contest sponsored by the

American Institute of Steel Construc-

tion. A first prize and r\vo awards of

merit were received by the division's

Bridge Department for bridges com-

pleted in 1962. A first prize was also

received by Sacramento County for

one of their designs in which the Di-

vision of Highways collaborated.

The first prize winner in the me-

dium-span bridge class was the George

C. Cole Memorial Bridge over the Eel

River at Myers Flat. This green-

painted, simple, three-span, all-welded

structure found in the surrounding

redwoods and the beautiful river a

most attractive setting.

A similar attractive setting framed

the Howard GrifHn Memorial Bridge



over the rushing Middle Fork of the

Smith River as it approaches Crescent

City out of the Siskiyou Mountains in

Northern California. The jury gave

an award of merit to this t\vo-span

structure.

Combining the unique construction

of curved steel girders with all-welded

construction, the Elysian Maduct in

Los Angeles displays pleasing lines

which captured another award of

merit.

A simple, attractively designed

swing bridge over Georgiana Slough

as it nears the Sacramento River

downstream from Sacramento at Wal-
nut Grove, won for Sacramento

County the first prize in the movable

bridge division. The Division of High-

ways, after collaborating with the

county in the design, felt pride in the

finished result and submitted the

bridge in behalf of the county.

This nationwide prize bridge com-
petition has been held annually since

1928. Each year awards are given

with first prizes in four categories and

awards of merit as the jury feels are

justified. The four categories are:

1. Long span bridges—one or more
spans over 400 feet.

2. Medium span bridges — costing

less than $500,000 and with no

span longer than 400 feet.

3. Short span bridges—costing less

than 5500,000.

4. Movable span bridges.

ABOVE. The George J. Cole Memorial Bridge across the Eel River at Myeri Ftatf a very affracfi've

steel structure in the redwood country which received a first prize in 1962.

BELOW. Tfie Rio Vista Bridge over the Sacramento River received a first prize in 1960 in the movable
bridge classification.

^

<

Over the years, California bridges

(state, county and, in 1937, the

Golden Gate Bridge and Highwa\'

District), have won 7 first prizes and

17 awards of merit.

Although the AISC contest started

in 1928, California did not appear in

the win column until the 1935 award

for the M Street or Capitol Avenue
lift bridge over the Sacramento River

SElOW. Huosno River Bridgo crossing an arm of a new reservoir near Santa Maria received a first prize in the J 959 AISC contest.

A. -..
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ABOVE. West Bay Crossing, San Francisco-Oakland Bay Bridge. An award winner in 1936 in the large

structure class.

BELOW. The Elysian viaduct in Los Angeles using curved steel girders and all-welded construction, won an

award in the 1962 contest. (See back cover, California Highways and Public Works, November-

December 1 963J

at Sacramento. California next entered

the limelight \\ith a first prize

awarded to the Golden Gate Bridge.

This was not a state highway project,

but this beautiful structure, in its

unique setting, brought honor to all

of California.

In the ne.xt year, 1936, the San

Francisco—Oakland Bay Bridge won
an award. Competition was keen

among big structures that year and

first prize went to the Triborough

Bridge in New York City.

The Division of Highwa\s gained

its initial first prize in 1940 when the

graceful suspension bridge across the

Klamath River at Orleans took the top

prize for the medium span bridges.

This proved a great incentive and in

subsequent years more entries were

submitted. The effort paid off and in

the vears since 1940, numerous awards



and several first prizes have come our

w a\'.

The first prizes are notable. They
include the 9th and 10th Streets Con-

nection in San Francisco (1953). This

was one of the first major welded

structures. During the next six years

California collected six more awards

and then in 1959 again got the top

billing with a first prize for the

Huasna River Bridge near Santa

Maria. This prizewinner was accom-

panied the same year by three other

awards, making a sweep of four places

for the year.

First Prize in 1960

In 1960, California again scored

with a first prize for the Rio \'ista

vertical lift bridge. Along with it, a

California county design also won an

award. The following year brought

only one award and then came the

most recent success with two first

prizes and two awards.

Coming at a time w hen the appear-

ance of structures is of prime inter-

est in many circles, this evidence of

competitive excellence of the Cali-

fornia designs is most gratifying.

ABOVE. The "M" Street or Capilol Avenue Tower Bridge over Ihe Sacramento River at Socromenfo.

This structure was California's first recognition in the AISC contest and took an award in 1935.

BELOW. The Ninth and Tenth Street Connection Viaducts in San Francisco. These first all-welded ma/or

steel structures received a first prize in the 1953 contest.
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Paint Analysis Accurate and Fasfer Tests

Done With New Instruments

By T. L. SHELLY, Associate Chemical Testing Engineer and

T. E. BURNS, Assistant Chemical Testing Engineer

Equipment

During the last 10 \cars a number

of analytical instruments have become

available to the Materials and Research

Department laboratory which have

greatly increased the efficiency in

enforcing specifications. Since the

majoritv of materials tested by the

chemical unit of the department have

specifications of the compositional

t\pe, it is imperative that methods and

equipment be available to determine

the composition of samples submitted

as thonnighly, accurately, and quickl\-

as possible. Among these new tools

could be listed such instruments as the

flame photometers; infrared, visible

and ultraviolet spectrographs; gas

chromatographs; and X-ray emission

and diffraction spectrographs. These

instruments have made it possible to

do some types of analysis more rapidl\-

than conventional chemical and in

man\' instances made possible analyses

which were previously virtually im-

possible.

The Materials and Research Depart-

ment recentl_\' purchased a General

Klectric XRD-5 X-ray emission and

diffraction spectrograph. This instru-

ment will have man\' applications such

as the identification of clay minerals,

quantitative and qualitative analysis of

metals, cements, and paint pigments.

This discussion will be limited to the

application of the X-ray diffraction

equipment in the examination of a

black and a white paint pigment.

A diagram of the apparatus used is

shown in F"igure I. During the test the

sample and the detector are rotated so

that the X-ray strikes the sample at

different angles. Certain angles give

maximum reflection which depends

upon the crystal structure of the

material being analyzed. These angles

of maximum reflection are detected

and recorded graphically. As a scan

of the sample is made over a range of

several degrees, a curve such as show n

on Chart I is obtained. The position of

the peaks serves to identif\- the par-

ticular material but the height gives

only an approximation of the amount

of the material present.

Sample Preparation, Analysis

A completed paint pigment is gen-

erally a mixture of several raw mate-

rials most of which will exhibit a

unique pattern in the X-ray diffrac-

tion spectrograph. In the completed

paint pigment the pattern of each raw-

material will be evident. However, a

peak of one raw material may overlap

that of another.

All curves shown were obtained

from paint pigments or raw materials.

The paint pigments of completed

paints were extracted by centrifuging

to obtain the pigment for analysis. In

routine control, however, a paper

panel dipped in the finished paint and

allow ed to dry is satisfactory as a test

specimen.

Charts I through IV' show raw-

materials submitted by the manufac-

turer for the white paint. Chart \'

shows paint made in the laboratory

using these raw materials. The major

peaks used for analysis are identified

on both raw materials and finished

paints by number for easy comparison.

Chart \'I shows a sample submitted

b\- a manufacturer w hich agrees w itii

FIGURE I. Schematic repfesentation of X-ray dif-

fraction equipment.

Chart \' except for minor variations in

the height of the peaks.

Chart \'II and \'III show samples

submitted b\- a manufacturer where

the peak for calcium sulfate (CaS04)

has a much lower intensity (Chart

\TI) or is entirely absent (Chart

\TII). Subsequent chemical analysis

confirmed this deficiency and the

paints were rejected.

Chart II and Chart IX show the raw-

materials used in formulating the black

paint. Chart X shows a paint made in

this laboratory using these raw mate-

rials. Chart XI shows a factory sample

giving a satisfactory curve. Chart XII

shows a sample submitted which con-

tains a pigment completely different

than the one required by specifica-

tions. Talc (compare with Chart I)

was used as a substitute in this in-

stance.

Many thousands of gallons of these

two paints were rejected as a result

of the above analysis. In each case the

deviation from the specification was

confirmed by other methods of anal-

\sis before rejection.

It is anticipated that the use of

X-ray diffraction together with X-ray

emission will be of great value in

many other types of analysis. A much
more refined technique than that de-

scribed in this article will often be

necessar>- to obtain quantitative re-

sults accurate enough to determine

specification compliance by X-ray

analysis only.
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Stanislaus County Progress Report on

Construction Projects

By HARTER R. BRUCH, Chief Civil Engineer, Stanislaus County

DISTRICT

Two recently
completed federal

standard bridges

aid secondary proj-

ects on Stanislaus

County roads have

added five miles of

road, constructed

to F.A.S. standards,

and have reduced

the number of sub-

in the county b\'

two. These improvements were made
possible by the authorization, in 1956,

of a $5 million bridge and highway
improvement bond issue.

One of the projects, on Grayson
Road, included 3.3 miles of road con-

struction and the replacement of two
bridges across the San Joaquin River.

One of these bridges, the Grayson
Bridge, west of .Modesto, was the first

major river bridge to be constructed

in Stanislaus County, and \\as de-

signed as a swing bridge to permit the

passage of riverboats and barges. The
original bridge was constructed in

ft

'

Sw *;

'"-si^'ft.r'*ujf-

The old Grayson Road bridge across the San Joaquin River was conslrucied in 1892.

1892. Both the replaced Grayson and
the Laird Slough Bridges had been

posted for a 1 2-ton load limit.

Carpenter Road

The second and most recent project

was on Carpenter Road, along the

west side of Modesto. The length of

the project was 1.8 miles. This is the

second F.A.S. project on Carpenter

Road, the first being a new bridge

across the Tuolumne River immedi-

ately to the south. A third proposed

project, extending north, will com-

The new bridge across Laird Slough replaced an old s'ruc/ure posted for a J2-fon load limit.
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Chester H. Warlow

The bridge on Grayson Rood acfoss (he San Joaquin l>.iver. See photo on (he previous page.

plete Carpenter Road and provide a

major north-south route along the

western edge of the City of Modesto.

In six years, 1957 to 1962, $3 million

of the total authorized $5 million bond

issue have been combined with funds

from other governmental agencies, to

accomplish approximately $6 million

worth of improvements to the bridges

and high\\a\s in Stanislaus County.

Other agencies which participated in

these improvements under terms of

cooperative agreements include the

following:

Federal Govenmient
F.A.S. funds

Flood damage funds

State Government
State matching funds (F.A.S.)

Flood damage funds

State highway funds (coopera-

tive funds)

County Governments

San Joaquin County (cooperative

bridge project)

Merced County (cooperative

bridge project)

City Governments

Modesto (cooperative city-

count}- highway projects)

14 Old Bridges Replaced

By the end of 1962, 14 antiquated

bridges had been replaced, 7 bridges

strengthened and 3 new major river

crossing bridges constructed together

with approach roads, to greatl\- im-

prove the overall circulatory system.

The total number of structures posted

for load limits has been reduced from

38 to 13. In addition, a total of 13

miles of road have been constructed

to federal aid secondarv standards.

Chester H. Warlow of Fresno,

former member and vice chairman of

the California Highway Commission,

died on December 10, 1963, after a

long illness.

He was first appointed to the com-

mission by then Governor and now
Chief Justice Earl Warren in 1943.

He served on the group until 1961.

A native of Illinois, Warlow came

to Fresno with his parents in 1889,

where he attended public schools.

Later he studied at Kemper Military

Academ>- in Boonville, .Missouri, Stan-

ford University and Harvard Law
School.

He became a first lieutenant in the

Army Air Corps during World War I.

Warlow began his bareer as an at-

torney and later became a banker and

oilman.

In 1925 he helped organize the

Sierra National Parks Highway Asso-

ciation. He was a leader in the pro-

gram to get highways built into the

Kings Canvon area, the Generals

Highwa\s linking Kings and Sequoia

National Parks and the highway lead-

ing from Fresno to Yosemite National

Park.

He helped form the San Joaquin

\'alle\- Statewide Water Committee

in 1929 and was named chairman of

the highway committee for the Valley

Council of the State Chamber of Com-

merce.

His constant dedication to forward-

ing the highway program through his

long career earned him the nickname

of ".Mister Highways."

Warlow has been lauded as a man

who, during his time, unquestionably

plaved a part greater than any other

single individual to help the valley

and the State generally solve its traffic

problems through construction of

more and better highways.

Warlow was a Past Grand Master

of Masons in California and was an

honorary 33d degree Mason.

He is survived by his wife, Marian.
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New Routes Location Complefed for State's

800-mile Stretch of Interstate 5

Free\\a\- and other highway rout-

ings adopted by the California High-
way Commission during the last part

of 1963 were predominantly in the

northern and central areas of the State,

including one of the few interstate

system sections which had not already

been determined.

The interstate system routing
adopted was a 26.5-mile section of In-

terstate 5 (old route U.S. 99) in the

Yreka area of Siskiyou County. This

action by the commission, at its No-
vember meeting, completes the route

selection process for all of Interstate 5

in this State, covering 800 miles from
the .Me.xican border south of San
Diego to the Oregon line north of

Yreka.

Other significant freeway routings

adopted were in northern Del Xorte
County and in the urban areas of

Hayward, San Jose and Fresno, as

well as several in other sections of

the State.

The Del Xorte County routing in-

volved 16.2 miles of U.S. 101 andV.S.
199 northeast of Crescent City. The
routing runs to the north of the exist-

ing highway where it traverses a por-

tion of Jedediah Smith State Park, and
was endorsed bv the State Division of

CRESCENT
CITY

PAdZ°ed^ I
'^''EE^'^Y "OUTE ADOPTED

]

previously

viousty
Adopted

Previously
Adopted-

Previously
Adopted

To Tracy

January-February 1964 37



Beaches and Parks and b\ the U.S.

Forest Service.

In the Hayward-Castro \'allc>- area

the commission adopted a routing for

State Highway 92 (old Routes 105

and 259) between the Xiniitz Free-

way and Interstate 580, a distance of

4.6 miles, after a public hearing held

in Ha\\\ard on October 10. The rout-

ing chosen is a combination of a route

recommended b\- the State High\\a>'

Engineer for the westerly portion and

a line favored bv various local author-

ities and organizations \\ hich runs

west of the proposed Don Castro Re-

gional Park. \ routing for 6.7 miles

of State Highway Route 292 (new

Route S7) was adopted in and south

of San Jose. In the Fresno area, rout-

ings were adopted for Sign Routes

180 and 168. In botii communities, as

w ith tiic Ha\\\ard routing, the future

freeways involved will provide metro-

politan traffic service. Adoption of the

routes at this time will facilitate local

master planning.

Other new freewa\- routings in-

cluded:

Humboldt County, two sections of

U.S. 101—9.2 miles between Big La-

goon Bridge and slightly south of

Orick, generall\- follow ing or close to

the existing highway; and four miles

between south of Scotia and north of

Rio Dell, running east of the existing

highway in the latter community.,

Fresno and Madera Counties—6.7

miles on Sign Route 145, between

Whites Bridge Avenue near Kern>an

and just north of Avenue 5 '4; slightK'

east of and parallel to the existing

highway.

San Mateo County—2.2 miles on
State Highway Route 229 (new Route

186), between State Sign Route 1 in

Pacifica and the Pacifica cit\- limit at

Sweeney Ridge; a new section of free-

way, extending a routing previously

adopted through San Bruno.

San Bernardino County— 13.1 miles

of Interstate 15 (U.S. 66-91-395) be-

tween just north of Devore and 1.4

miles north of Cajon Summit; cutting

across a westerly loop around Blue

Cut and providing for widely sepa-

rated roadwa\-s between Cajon Junc-

tion and Cajon Summit.

Mono County-22 miles of U.S. 395

between a mile north of Casa Diablo

and two miles .south of Lee X'ining;

generally along the existing highway.

Stanislaus and Calaveras Counties—

28 miles of Sign Route 4 between the

San Joaquin County line east of Far-

mington and Sign Route 49 at Alta-

ville; mostly along the existing high-

way.

San Joaquin and Calaveras Counties

— 14.7 miles of State Sign Route 8

:—

—

Previouslif Adopted
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(new Route 26) between the Calaveras

River near Bellota and Sign Route 12

nca \'alley Springs; generall\' follow-

ing or north of the existing highway.

San Diego Count)—6.4 miles of

State Highwa>- Route 283 (new Route
103) between ju.st south of U.S. 80

(Interstate 8) and U.S. 395; along ex-

isting Ward Road and .Murphy Can-
yon Road.

The commission also adopted sev-

eral sections as conventional highways
(nonfreeway) or as traversable rout-

ings.

One of these, in Chico, will move
State Sign Route 32 from its present

location in the vicinity of Chico State

College to a new location to the south

and west, using Eighth and Ninth
Streets as a one-way couplet and then

Walnut Street.

.•\nother adopted routing extends a

total of 10.8 miles between George-
town and Sign Route 49 near Cool,

in El Dorado Count\', omitting a 1.8-

mile section which ma\- be affected

by a potential reservoir site.

Traversable highw ays w ere adopted

in Butte County and Calaveras County,

the former along Clark Road (Route

191) in and south of Paradise and the

latter along Federal Aid Secondary

Road 597 between Mokelumne Hill

antl West Point.

In tiie Los Angeles area, the com-
mission adopted a routing for State

Mighwa\- Route 163 (new Route 187)

along X'enice Boulevard between Lin-

coln and Sepulvcda Boulevards, ac-

cording to legislative description; and

a 1.5-mile northerly extension of State

Sign Route 27 in the Chatsworth area

to connect with the adopted route for

the Siu^n Route 18 Freewaw

California Highways and Public Works
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Hi -Eijudna-nnsendaad way
By EARL ROGERS, Associate Highway Engineer, District XI

U.S. Interstate Highway 5 begins

at the international boundar\- near San

^'sidro. It begins in a vast reservoir of

humanity; of Mexican commuters and

American tourists, of immigrants and

vendors and uniformed border guards.

\'ehicles of every description, 54,000

on a summer Sunday, cross the border

into Mexico and return—sports cars,

rattletrap trucks, sleek limousines, big

diesel semitrailers. Mingling with the

autos are pedestrians, 24,000 of them,

streaming into the sprawling city of

Tijuana.

Interstate 5 has a common begin-

ning with its counterpart in the Mex-
ican State of Baja California. It is

.Mexico's Federal Highway 1 which
ma\' someda\' extend the length of the

peninsula over 1,000 miles. At present

it connects the border city of Tijuana

with the deep-water port of Ensenada,

65 miles to the south.

Ensenada is, in a sense, the frontier

of Baja California; for beyond is an

immense wilderness of mountain and

desert, of indescribably beautiful sea-

coast, of sparkling emerald bays, of

missions whose crumbling walls are a

haunting reminder of the Franciscans

and the Jesuits before them.

Baja California is a sleeping giant.

The stimulants needed to awaken it

are water and highw a\s. Water will

come later, but the modernization of

highways has already begun.

A two-lane paved road carries to-

day's traffic south from Tijuana. It

handles a growing volume of tourists

traveling to the resorts and sport fish-

ing facilities at Ensenada. It carries

the adventure-smitten in their jeeps

and campers bound for the surf fish-

ing, the hunting, and the exploring of

the remote regions of the Baja Penin-

sula. It carries increasing commercial

traffic, for this is also farm country.

Olives, wine, cotton, produce, and

cattle must find their wa>' to market.

It suffers from modern ailments;

from too much traffic, substandard

ToLo^

To Escondido

TIJUANA

^ ROSARITO'f

ETSrSENADA
Bahia Todos

Santos

:Ce^crtd

Under Construction

Existing Highways

en
10 15 20

STATUTE MILES

the new Ti'iuana-Ensenada Highway will skirt the west coastline of Raja California more closely than the

old route, as shown in the above map.

alignment, a high accident rate. It was a straightened curve can no longer

built in 1935, improved in the inter- keep pace with the growing traffic

vcning \ears, but a widened bridge or volumes.
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Crading operations on the new highway showinj .v/ndrowed base malenol on the southbound lane in

the foreground. The northbound lane is in the background; the old highway is upper right.

A native stone gravity retaining wall along the old highway. New construction can be seen on the

hillside, upper right.

The free\\a\' concept is the <)nl\^

solution—controlled access, grade sep-

arations, a divided roadway. A 65-mile

project is now under construction.

When completed, it will provide un-

interrupted traffic flow from the out-

skirts of Tijuana to Ensenada.

Design

A Mexico Cit>- firm, Ingineros y
Arquetectos S.A., in addition to being

the prime contractor, has also been

responsible for designing the project.

Centerline location and topographic

mapping were done by field survey.

Standards for horizontal and vertical

alignment are based on a design speed

of about 68 m.p.h. (110 k.p.h.).

A 24-foot median will separate the

roadwa\s with two 12-foot lanes for

each direction of travel and 8-foor

shoulders to the right of traffic. Sep-

arate grade lines for each roadbed

w ill take advantage of the natural ter-

rain, improve aesthetics, and help to

economize on grading in sidehill lo-

cations. Grades will not exceed 6 per-

cent. Fill slopes are about l'^:!. Cut
slopes are steeper, !;:1 in most cases.

Four interchanges are planned; near

Rosarito, El Descanso, La iMision, and

Ensenada (see map). In addition to

the interchanges, there will be seven

major stream crossings requiring

bridges. The longest structure (533

feet) crosses the tidal lagoon at La

Mision. It will be a concrete box

girder on reinforced concrete piling.

Another major structure at El Alorro

has reinforced c\'lindical shells for the

bent footings. Still another structure

is founded on massive, unreinforced

native stone bents and abutments.

Construction

All heavy grading is done by earth-

moving equipment purchased from
the San Diego area; tractors, scrapers,

motor graders, carryalls, and shovels.

Trenching is done entirely by hand.

Arch culverts, pipe headwalls, and

retaining walls are all unreinforced

gravity structures made from native

stone.

Reinforced concrete pipe is made
near the jobsite.

If some of the construction tech-

niques seem unmechanized, the reason

is one of simple economics. Stone ma-
sons make about $3 per day. Heavy
equipment operators make $6 per day

with a bonus for dirt hauled. Form
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A concre/e pour on //i/n she// benf footings. The concrete is carried by wheel

barrow to the timber cage, lifted by hoist and dumped into the chute.

Construcfion of ffiin shell benf foofings of E/ Morro.

lumber is imported from the U.S.A.

and considered expensive; tiius ma-
sonrv construction is used \\ hcrever

possible.

Materials

Quality control is achieved by sam-

pling and testing all materials. Bridge

concrete is controlled by slump tests

and compression tests on concrete

cylinders.

Native stone used in retaining w alls,

drainage structures, and bridge bents

is tested for deterioration b}- immer-

sion in sodium sulfate solution. Axial

compression and specific gravity tests

are also made.

The roadway structural section

consists of two layers of subbase 10

cm. each, a layer of base at 15 cm.,

and 6 cm. of asphalt concrete surfac-

ing with a fog seal of RC 800. Atter-

berg limits and the California bearing

ratio (CBR) are tests used to control

the quality of base material.

The Proctor test measures relative

compaction. Embankment requires 90

percent compaction to within 50 cm.

'ft-i

Grodmg on the new highy/ay. The old highway is to the left. The pole line in the center will be moved

outside of the right-of-way.
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Workmen conslrucl a native sfone bridge pier.

of finished grade. Above 50 cm. the

requirement is 95 percent.

Administration and Financing

Mexico has a system of federal, state

and toll high\\a\s similar to the U.S.A.

The federal high\\a\" system is ad-

ministered, financed, and maintained

under the direction of the secretary

of transportation and communications.

State high\\a\s arc built b\- the states

from general revenue funds. Toll

highways and toll bridges come under
the jurisdiction of Puentes y Caminos
Descentralisados de Mexico.

The existing Tijuana to Ensenada

Highway is a part of the federal sys-

tem. 1 he new high\\a\", when com-

pleted, will be turned over to Puentes

y Caminos, etc. and become a toll

road. The exact toll charge will not

be .set until construction is complete,

but is expected to fall between |1

and $1.20.

.\dolfo Briones Martinez is the en-

gineer representing the secretary of

communications and transportation.

Project co.st is $16 million. Bridges

account for $960,000 of that figure.

The contractor is working more

than 700 men on two eight-hour shifts

per da\- in an ctTort to complete this

65-mile project by September 1964.

The location of the new highwa\'

was deliberatel\' chosen to afford a

scenic view of the rugged, primitive

coastline of Baja California. The mo-

torist will see desolate stretches of

sand_\- beach washed by white foam

and clear water; rocky inlets lashed

bv incessant waves; and jagged cliffs

rising verticall\- from the blue Pacific.

He w ill roll across the tidal lagoon at

La .Mision where the seabirds rest on

placid waters and he will climb high

above the crashing surf along the cliffs

swept by the sea breeze and the salt

spray of angry winter storms. He will

finally see the gentle sweeping curve

of the Bay of Todo Santos with wispy

marestails etched against the brilliant

skv, and, like sentinels, the far-off

mountain peaks of the Sierra Juarez.

Frank Balfour Leaves

ARWA Secretary Post

Prank C. Balfour, National Execu-

tive Secretary for the American Right

of Wav Association and former chief

right-of-way agent for the California

Division of Highwa\ s, retired on Feb-

ruarv 1. Balfour who founded the as-

sociation some 30 years ago, will con-

tinue to spend a great deal of his time

working for the association as national

coordinator.

He has been succeeded in the execu-

tive secretary's post by Robert R.

Stone, who, until recently, was a su-

pervising right-of-way agent w ith the

division in Los Angeles.

Born in Pomona, Balfour graduated

from the University of Santa Clara

with a degree in electrical engineering

in 1914.

He joined the Division of High-

wa\s in 1931 as an assistant right-of-

wa\ agent and was appointed chief

right-of-way agent in 1943.

Lender his direction, California's

highwa\ right-of-wav organization

came to be recognized as one of the

outstanding of its kind in the coun-

tr\-, a position which it has never

relinquished.

Balfour was instrumental in the

establishment of the Division of High-

wa\s polic\- which assures the pa\-

ment of fair market value for property

rci]uireil for highway purposes.
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Mountain Springs Grade
By DON W. GRAY, Resident Engineer

DIMRICT

XI

"Only the coura-

geous or the des-

perate attempt to

cross the mountains
between San Diego
and the Colorado
Ri\er." These were
words used to de-

scribe the hardships

of travel through
eastern San Diego Counts- in the earlv

California period prior to the Civil

War. In addition to rugged moun-
:ains, an arid desert wasteland had to

)e faced in w hat is now the Imperial

Galley, one of the largest agriculture-

Droducing centers in the nation. Hos-
:ile Indians, politicall\' inspired rivalry

between the North and the South
3ver the location of mail routes to the

i'acific Coast, and the fact that large

ieposits of gold had first been discov-

:red in Northern California, all tended
:o discourage development of little

note than foot trails through the

lOuthern mountain ranges.

The mail route established by James
L. Birch, A\hich for a brief period of

ess than a year, in 1857, carried mail

rom San Antonio to San Diego b\-

iiulcback was derisively referred to

)y northern partisans as the "jackass

nail," or "the route from nowhere to

lowhere." In 1863 two enterprising

eamsters, Pete Larkins and Joe Stan-

rliffe, built a small house at Alountain

Springs, selling supplies and assisting

he few hardy travelers up a 30-per-

:ent grade w ith teams of oxen. There
s no indication that the road was
leavily traveled.

Mineral Resources Discovered

By 1870 the discovery of valuable

nincral resources in the Arizona Ter-
itor\' prompted the San Diego Count\-
Joard of Supervisors to grant the San
Diego and Fort Yuma Turnpike Com-
)any authority to establish a toll road

n Alountain Springs Canyon. Al-
hough steep, narrow, and rock\-, the

oad was successful. Typical charges

January-February 1964
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Devil's Canyon Bridge No. 2 under construction. The concrete forming can be seen protruding over

the left side of the bridge.
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were as follows: sheep and hogs, 1

cent each; horses and cattle, 5 cents

each; horse and rider, 25 cents.

Additional pressure to establish a

good road developed in the early

1900's when it was brought to the at-

tention of San Diego civic leaders that

$10 million worth of business from
Imperial \'alle\- and Arizona was be-

ing transacted with a northern neigh-

bor. In the days before gas tax funds

\\ere available, the rather unusual

method of a public subscription was
used to raise $60,000 in order to con-

struct a road suitable for automobile
travel. In the words of a newspaper
article of the day "The present road

is of 22 '/2 -percent grade and includes

9 miles of sand. This will all be elimi-

nated and made 11.3 miles long with
1 mile of 7-perccnt grade, 3 miles of

6-perccnt grade, 2 miles of 5-percent

grade, and 5 miles of 4-pcrcent grade
\\ ith only 1 mile of hardly noticeable

sand."

Construction began on November
2, 1912, under the guidance of Fred
A. Rhodes, who was later to hold

many responsible positions in San
Diego City government. .Mr. Rhodes
recalled that there were numerous
hardships. Good water was scarce.

When a new well was dug, one of the

mules was permitted to take a drink.

interstate:
^"^ ROUTE =

8'

If he reported for dut\- the next day,

the water was satisfactorw If not, the

well became the mule's final resting

place. Arsenic is often encountered in

the springs of these mountains.

Heavy Labor Turnover

It is not difficult to understand the

reason for a heavy turnover in labor,

since the 150-man crew lived in tent

camps 50 miles from the nearest

towns. Tents would be literally flat-

tened under the 80-m.p.h. winds
blowing down the canyon, leaving

the men to seek shelter behind sand

scoured rocks. A typical equipment

spread of the day consisted of 40

mules, together with plows, wagons
and stoneboats. All drilling was done
with single jacks (one- to two-pound
hammers) and hand-held drills. Black

powder was the favorite explosive for

blasting. The prime movers, the

mules, were known for their sure-

footedness on the narrow trails, as

well as their ability to tell when lunch

and quitting time came. The\' would

stop pulling and bray. Apparently in

the mule labor code, there was no

such thing as overtime. In spite

of dire predictions of failure, Mr.

Rhodes not only completed the high-

wa\' on schedule, but managed to

conserve $13,000 of the original $60,-

000, w hich was returned to the sub-

scribers.

The basic alignment of this high-

way was widened and paved with

concrete in 1927. The last major re-

alignment work in the area w as com-
pleted in 1941 which served until late

last year taking U.S. 80 traffic up the

grade via .M\"er Creek Canyon.

Similar Problems

Muleskinners were replaced by cat-

skinners on the recent contract which
saw 10 miles of Interstate 8 com-
pleted at a cost of $5/2 million. The
probems faced were similar, however,

the most important merely being able

to get to the site of the work in the

first place. The principal portion of

the project follows Devil's Can\on, a

mile and a half north of the present

Highwa\' 80. The alignment selected

fell largely on steep boulder-strewn

and faulted hillsides rising from the

can\-on floor at a 1:1 slope or greater.

For the coming year the newly con-

structed 36-foot paved section will

carry two-way traffic while work is

proceeding on the realignment of

existing Highway 80 in Myer Can-

yon. At the conclusion of this con-

tract a four-lane divided highway
with a mile and a half median (in

places) will result. ;M\er Can\ on will

carry two lanes eastbound and Devil's

Canv'on will serve westbound traffic.

The addition of extra lanes will ex-

pedite traffic through the area at the

saving of boiling radiators and

tempers when slow-moving vehicles

would tic up long lines of motorists

on the present route.

IsbcU Construction Compan\-, with

main offices in Reno, Nevada, was the

successful bidder on both contracts.

The original critical path schedule

prepared by Isbell showed a comple-

tion date six months in advance of

the allotted contract time. Despite

numerous setbacks, principall\' slides

of alread\" completed slopes, and ad-

verse weather, the schedule was real-

ized after time adjustments were

granted for the additional work.

Project is Divided

Because of inaccessibility, the proj-

ect was divided into three distinct

areas, each separated by the two ma-

jor steel girder bridges rising 140 feet
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Springs is Wsib/e in center £>odk9rounc^.
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PHOTO ABOVE. Devil's Canyon Bridge No. I looking southeast. The old freight road can be seen in

left middleground. PHOTO BELOW. A northeasterly view of a section of the new roadway showing
cleanup operations in progress. The desert floor is visible in the distance.

Comparison of modern carbide insert drill bit

(above) with two types from old protects.
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A s*ee/ girder is movec^ into place on Dey'ii's Canyon Bridge No. 2.

above the floor of Devil's Can\on
and located in the geographical heart

of the job. Pioneering and grading in

each section had to be carried on in-

dependently of the adjacent sections,

the only access being the remnant of

a flood-washed early day freight road

down DeviKs Canyon and the roads

blasted and dozed along the steep

canyon sides by the contractor.

The preparation of the bridge sites

and the erection of the girders ac-

counted for a considerable portion of

the total cost of the project. The
girders, some of which measured 167

feet, are among the longest shop-fab-

ricated on the ^\'est Coast. They were
hauled to the near vicinity of the job

bv rail, transferred to trucks, and

swung into place over the canyons
b\- a 1,000-foot, 2-inch cable highline.

While the bridge crews were span-

ning the canyons, a double-shift grad-

ing operation was in progress moving
1.700,000 yards of rock to the fills.

The two main production units were

a 5- and a 6-cubic-yard electric shovel,

each feeding a string of 20-yard rock

trucks. These shovels work with de-

ceptive quietness and efficiency.

Loaded trucks rolling down steep

grades under restraint of engine brakes

and the day-and-night chatter of rock
drills left no doubt that work was in

progress.

Hydraulic Monitor

The fills were watered in ordered

amounts by a modem adaptation of

an early-day mining tool, the hy-

draulic monitor. The contractor pur-

chased water in Jacumba \'alley, 8

miles west of the project, and placed

17 miles of 16-inch and 4-inch water-

line to suppl>' water to the monitors

and to conventional water trucks

when the going became smooth
enough to use them. State-furnished

water load counters were installed on

two trucks. These counters are de-

signed to count each load of water

and will operate only when the truck

is completelv filled and then emptied

to w ithin an inch of the tank bottom.

An unexpected result occurred in that

the counters showed more loads used

than the driver reported. Traveling on
rugged steep haul roads may have

caused enough surge in a partialK"

filled truck to trip the device and

thus indicate an erroneous reading.

Drainage facilities consisted of cor-

rugated metal pipe culverts. A struc-

tural plate pedestrian underpass at

.Mountain Springs has served at least

one customer. A rare Borrego moun-
tain sheep was observed trotting

blithely through the installation. The
same ram had been seen on other oc-
casions acting as sidewalk superintend-
ent overlooking drilling crews as thev
worked. Beside mountain sheep,

snakes, and lizards, the culverts han-
dled the heavy unseasonable autumn
rains as designed.

Slopes are Flattened

The rocky appearance of the moun-
tains proved deceptive in that 75 per-
cent of the cut slopes had to be flat-

tened or benched in order to achieve
stability. The geological section of
.Materials and Research responded to

many "mayday" calls to give recom-
mendations on slope treatments. One
report described an area as containing
faulted, shattered, crushed, and pul-

verized zones with huge boulders and
joint blocks 10 to 30 feet in diameter.

The presence of those 30-foot boul-

ders kept the contractor's explosives

bill high. Three hundred fifty-six tons

of ammonium nitrate fuel oil mi.xture

and dynamite were used. Careful

shooting was the rule, with an aver-

age of three-fourths pound of am-
monium nitrate per yard required.

While the project might not qualifv

in record books as the "toughest" rock

job, it will long be recalled by those

w ho worked on it as the hottest (120''

tefnperature in summer), the coldest

(4' temperature in winter), windiest

(80* mph winds still blow), rockiest,

or sandiest piece of highway in mem-
orw Scenic vistas with easv grades and

slopes give little evidence now of the

trials of early pioneers, or for that

matter, of Isbell in constructing this

modern highway.

The contractor was represented bv
project managers Larry Callahan, who
handled the organizational phases of

the work, Harry \^arischetti, who
served in the early production period,

and Gus Jeppson. who completed the

project for the Division of Highways.

Eugene Caiman sened as district con-

struction engineer. D. W. Gray as

resident engineer, and R. Dean Brown,

Bridge Department representative.
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TWENTY-FIVE-YEAR LIST

The following eniplo> ees received

25-year awards since the July-August

issue of the magazine.

Headquarters Office

Arnold H. Carver

Robert B. Ely

Arthur H. Green

Headquarters Shop

Kcnnctli M. Run\on

Shop Nine

Herbert H. Junker

State-owned Toll Bridges

Cecil Wilkins Mills

Herman Tompach

Materials & Research

Margaret D. Lark

Bridge

Donald M. Daigle

District I

Darinka L. Gutsch

Edwin F. Parkhurst

District II

M. J. Elmslie

Hilmon Salinas

Eloyd M. Roth

James v. DeGusta

District III

Lucille Forrest (Palmer)

Harold Penrose

George H. Tanner

Herbert P. Trener\-

District IV

Edward M. Hill

Erwin D. Houde
Lilia McAuliffe

District V

VV. C. Henning

District VI

William H. Geier

Joseph H. Buckle

James E. Robinson

District VII

Betricc N. Waddington
Charley B. Lee

O. Paul Slagle

O. E. Bafford

WARREN P. MARSDEN

Marsden Joins Staff

Of Judicial Council
Warren P. Marsden, of Sacramento,

an attorney for tiie State Department
of Public Works for the past 14 \ears.

has been appointed to the staff of tiic

Judicial Council. .Marsden will join

the .\dministrative Office of the Cali-

fornia Courts, the council's staff

agency, which is located in San

Francisco.

In announcing tiie appointment tiic

Director of the Administrative Office,

Mr. Ralph X. Kleps, said, "Warren
.Marsdcns experience in both public

and pri\ate law practice will be of

great assistance to

us. We are also

counting on his ex-

tensive background

in the field of leg-

islation."

.Marsden prac-
ticed law in Seattle,

Washington, and

w as on the staff of

the Attorney Gen-
eral of the State of Washington prior

to Navy service during World War
II when he was communications offi-

cer on the staff of a desrro\er squad-

ron in the Central and Western Pacific

areas. He practiced in San Francisco

from 1945 to 1949 when he entered

state service as a deputy legislative

counsel. In addition to his regular as-

signments in the legal division of the

Department of Public Works, he has

assisted ever\- Governor since 1949 in

the review of legislation prior to gu-

bernatorial action.

A native of Seattle, Washington,

Marsden was educated in Seattle pub-

lic schools and the Universit\- of

Washington. He is a member of the

California, Washington, and Sacra-

mento County Bar Associations.

.\. C. Elofson

Bradford Shaffer, Jr.

Elizabeth Putnian

District VIII

Ermal G. Boyd

District X
Harold L. Valverde

Maurice C. Riley

Leland N. Hack

IN MEMORIAM

Headquarters Office

S.im Lunctt.i, senior reproduction

machine operator; Norman B. Deuel.

information officer L

District I

\'crn(jn Bickford, highway engi-

neering technician L

District III

Cl\"dc F. Mocckly, iiiginvay fore-

man; Ronald B. Hammons, delineator;

Pats\- L. Bagwell, engineering aide I.

District IV

James Harden, Jr., groundsman;

Bett\- \\'ong, delineator; Lee .\L Scog-

gins, highw ay foreman.

District VI

Cilad\s .McKay, intermediate ac- j

count clerk.

District VII

Augustine Lopez, highw-ay engi-

neering technician L Pearson S. Shinn,

engineering student trainee "D"; Mer-
lin S. Berg, highway engineering

tccimician H; John S. Elliot, iiighway

engineering technician I.

Shops

William Gosney, automobile me-
chanic; .Mar\- .McPhcc. intermediate

stenographer.

Bridge

Edward W. Hartman, engineering

aid II.

State-owned Toll Bridges

Norman Chabot, toll collector;

.\lbcrt Fawcett, toll bridge mainte-

nance man II.

NEW HRB CHAIRMAN
A\"ilbur S. Smitii, a highwa\ engi-

neering consultant of New Ha\en,

Connecticut, has been elected 1964

chairman of the Highwa\- Research

Board.

Smith succeeds C. D. Curtiss, of

Washington, D.C., an official of the

American Road Builders .Association

and former L^.S. Commissioner of

Public Roads.

48 California Highways and Public Works



_ompoc Projects
Approach Highways to

Missile Bases Improved

By J. M. STURGEON, District Construction Engineer

DISTRICT

V

The California

Division of High-

w a \' s and the
County of Santa

Barbara have com-
pleted three, and

are working on a

fourth, of a series

of relocation, re-

construction and
:alignnient projects on the high\va\s

:rving the missile complexes in the

icinity of Lompoc.
West of Lompoc, the Navy has

Eveloped its facility at Point Argu-
lo as both an operational and re-

:arch center.

North and west of Lompoc, the

ir Force has its V'andenberg Base.

The development of these bases

has resulted in heavy increases in traf-

fic in the past several years. All this

increase \\ as dumped onto a road sys-

tem designed to serve a relativeK'

quiet farming and mining commu-
nity.

Highway 154, which serves Point

Arguello, had a peak average dail>'

traffic count of 1,523 vehicles in 1953

at the west city limit of Lompoc. By
1962 this had climbed to 6,200 vehi-

cles. Traffic had increased more than

400 percent in nine years.

Traffic to Vandenberg

Vandenberg, served primaril\- b\-

county roads, created an even greater

surge in traffic demand.

In March of 1962, the Division of

Highways received bids for recon-
struction of about 2.6 miles of High-
way 154 from the small railroad com-
munit\- of Surf on the coast back
toward Lompoc. The low bid of

1579,026.90 was submitted by E. C.

Young of El Cajon.

Basically, this project involved re-

construction on new alignment of the

existing narrow, twisting, structurall\-

inadequate road to create a high-ca-

pacity two-lane highway around the

perimeter of the Point .\rguello fa-

cilitN', from the coast back to the

main entrance. One bridge had to be

constructed over San Miguelito Creek

where it drained into the coastal

section of the new four-Zone, divided expressway on tompoc-Casmo/io Road. The highway leads {ieit background) to the main gate of Vandenberg Air

Force Base.
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sloughs. Construction problems were

the usual standard ones of wind,

weather and soil variants. Of more
concern was the necessity of dealing

with the agencies involved in adjoin-

ing properties.

Near the middle of the project a

"back door" feeder road to \'anden-

berg joined tlic new alignment, so the

Air Force had an interest in the

work. .\ Santa Barbara County
coastal park also had to be served by
this new facility. So the count\- had

an eagle eye on and an interest in tlie

work. Most concerned, of course, was
the Navy, for whom this road will

serve as a main access to its facility-

at Point Arguello.

It is a compliment to the coopera-

tive spirit of all parties concerned
that there w as no difficult)', argument
or disagreement among or with any
of the various organizations involved

at an\' time during construction.

Missile Firings Cause Delays

AV'ell—there w as one little problem.
Ever_\- time a missile was going to be
launched from Point Arguello, a very
determincd-hxjking group of Marines
arrived to escort ever\'one out of

the area. This included contractor's

forces, inspectors and the entire pop-
ulation of Surf. Arrangements had to

be made, of course, to see that the

contractor was granted a commensu-
rate extension of contract time for

each of these delays.

The project was originally sched-
uled for completion prior to .\pril

25, 1963. Weather and rocket delays
extended this, and the project was
accepted on Julv 25, 196!!.

In the meantime, on August 1,

1962, bids on a companion project
from the end of this one on to the
City of Lompoc, a distance of about
6.4 miles, were opened, and E. C.
^'oung was again low bidder. This
project was for 5938,855. Work
started on .August 21, 1962, and con-
tinued for the next 1 1 months. While
this contract also required recon-
struction on new alignment, the new
alignment topped, cro.ssed, recrossed

and paralleled the old so completely
that traffic could not be carried on
the old lanes while the new were
built. Consequentl\-, traffic had to he

STATE OF CALIFORNIA

DISTRICT V HIGHWAYS
SANTA BARBARA COUNTY

A map showing the location of the various road improvements which serve the missile facilities in

Santa Barbara County.

carried tiirough construction at all

times and in all phases.

In spite of the traffic and a high
water table, the contractor finished

the project on July 9, 1963.

The completion of these two jobs

means that for the first time the Point
Arguello Naval Facility has adequate
access to and from the Cit\- of Lom-
poc and tiie surrounding areas.

County Completes Plans

While these access projects were
licing pushed ahead for the naval mis-
sile facilit)-, the County of Santa Bar-
bara completed plans and advertised
for bids for reconstructing as a four-
lane divided highway some 6.7 miles
of the Kompoc-Casmalia Road, the

main thoroughfare to \'andcnberg

AFB. Low bidder on this project was
Coxco, J\', of Stanton. Work started

on this $707,103.70 job on December
6, 1962. Though designed b\- the

Santa Barbara Counts- Road Commis-
sioner's office, job engineering and
inspection were carried out b\- Divi-

sion of Highways personnel.

.As construction proceeded, several

minor changes in design were re-

quested b\- the Air Force and were
all incorporated into the work with

little difficult)-. .As a result of excel-

lent schedulii-ig and coordinating by
the contractor, the project was con-i-

pleted on August 19, 1963.

These three projects are onl\ the

start of the revised road net complex
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Grading operations on the Big Sand Cuf ' sec/ion o^ San Anfonio Road east of Vandenherg Air Force Base.

The lompoc-Cosmaiia Road af the main gate of Vandenberg Air Force Base.
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Looking west along a new section of Sign Route 154 toward the seaside community of Surf, This highway

also carries traffic to the Point Arguelto naval missile facililies.

that has been planned b\ county and

state forces to handle highway needs

of these space age installations.

On April 17, 1963, bids were

opened on another county road proj-

ect. This one provided for construc-

tion, niostl\' on new alignment, of a

feeder road between the .Main Gate

at X'andenbcrg and State Sign Route

1 at Harriston, south of Orcutt.

Again, Coxco, JV^ of Stanton was
low bidder; this time at Si, 146,635.50

for some 6.95 miles of road. The first

three miles are to be a f<jur-lane di-

vided facility on completcl)' new

alignment. The last three miles follow

existing San Antonio Road but "beef

up" the structural section. Santa Bar-

bara CountN' is now working w ith the

Air Force on plans for another proj-

ect to carry the four-lane section on

through to State Route 1 on new

alignment.

Scheduling Is Important

Progress on this contract has been,

again, characterized by skillful de-

tailed planning and scheduling on the

part of the contractor.

The major portion of the four-

lane construction was comjileted and

turned over to the count\' by Decem-
ber of 1963, beating the rain\' season.

R\' March 1964 the entire project

will be complete ami a\ailal)le to ease

the load of commuter traffic on the

existing road net.

To tie onto this project, the Cali-

fornia Highwa\' Commission has in-

cluded in its 1964-65 fiscal year

budget some $4,860,000 for a project

to be advertised in the summer of

1964 for the construction of a four-

lane freeway on Highway 1 from
Harriston to Orcutt. This will result

in the completion of state-count\'

expresswa\-freewa>- facilities from
Santa .Maria and points north to \'an-

denberg, on to Lompoc, and from
Lompoc to Point Arguello Naval Fa-

cilit\', a two-lane "freewaw"

Not one of these projects in itself

invohed an\- departures from nor-

mal standard construction procedures

( w ith the possible exception of hav-

ing to stop work when missiles were
launched).

Continuous Cooperation

Of outstanding interest, howcNcr,

was the daily and continuous cooper-

ation between many various inter-

ested agencies that was involved.

State, count)-. Air Force, Navy, Bu-

reau of Public Roads, cit\' officials,

railroad officials and private properts

owners all had to cross-consult, con-

fer, discuss, be kept informed and

most definitely- cooperate for even

the concept of these projects to be

possible. The successful completion

of these three projects and the pend-

ing completion of the fourth em-

phaticall}- illustrates the doctrine that

no one agenc\-. no one indi\idual, nor

one organization can accomplish an\ -

thing if the effects of the endeavor on

others is ignored.

Resident engineer on tiie two

(^oxco, J\'. contracts has been .M. 1).

.Mc.\llister, Assistant Highway Engi-

neer. The Surf to .Main Gate at Point

Arguello project was under D\-er C.

Campbell, .\ssociate Highwa.v Engi-

neer; and the project from Main Gate

at Point .\rguello to Lompoc was un-

der B. D. Henslc>-, Assistant High-

w a\ Engineer. All the projects started

and three completed under District

Engineer E. R. Foley. The fourth was

completed under R. J.
Datel. now

district engineer of District \'.
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Mountain Pass Another 23 Miles Completed
On Interstate 15 in Desert

by CARL B. WOLFRAM, Resident Engineer

DISTRICT

yiii

A high-standard

freeway now tra-

verses the Mescal

and Clariv Moun-
tain ranges via

Mountain Pass in

the Mojave Desert

and connects with

the completed Ne-
vada portion of In-

terstate 15 at the state border.

At a cost of over 16,000,000, the

23-mile improvement beginning 25

miles east of Baker \\i\\ relieve the

traffic congestions experienced in the

past.

Regular cross-country traffic, com-
bined with Los Angeles-Las \'egas

rrips, resulted in many a frustrated

queue of cars moving up the curving

grades, impatiently waiting for a

:hance to pass the slow trucks ahead.

rhese sights are now scenes of the

Dast.

Alignment Straightened

The new four-lane divided freew a>-

:olIows a straight alignment up a

itead\- incline for fi\e miles, starting

It the western end of the project to

:he vicinity of Clark Mountain Bridge.

Here, the separated roadways gradu-

illy swing apart to form a wide me-
dian area providing room for a '"dr\"'"

itreambed.

A\'ith road\\"avs converging again,

:he freeway approaches .Mountain

i'ass Summit. Here, the motorist be-

gins the 11 -mile descent to the Ivan-

sah Dry Lake bed over 2,000 feet

jelow the summit.

Scenic Values Preserved

Entering Wheaton Canyon, the

•oadways again sweep far apart, with

l\'heaton Wash (located on the bot-

:om of the canyon) forming the me-
lian. This portion shows a good design

olution for a divided free\\av through

:onfined, rugged terrain without dc-

itroying scenic values. .\ magnificent

new awaits the motorist as he con-

The newly completed freeway doses the gap between previously constructed portions of Interstate 15
east of Cima Road and north of the state border.

tinues towards Nipton Road Over-

crossing. The entire Ivanpah \'alley

e.xtends below, -with the New York
Mountain Range forming the back-

ground.

The road\\"ays again con\erge, sep-

arated by a 100-foot median, and con-

tinue for about 10 miles along a

straight alignment toward the eastern

end of the project.

Present Highway Widened

The existing highway was resur-

faced and ^\idened to form the new
free\\a\- at three locations. Further-

more, the new alignment crosses the

old highwa\" at several places. Con-
struction, therefore, was scheduled in

stages, requiring 12 temporary con-

nections or detours, to facilitate the

safe and orderly movement of existing

traffic patterns.

Some existing service stations had

to be removed to accommodate the

wider high^\ay. For the benefit of

the traveling public during construc-

tion, 30 barrels filled A\ith radiator

water were placed at intervals along

the entire project. During the hot

summer months, these water points

served as welcome oases for stranded

motorists.

Safety Rest Areas

Presently, one tree-planted safety

rest area for each roadway provides

parking facilities and water for the

traveler. The water is supplied from
three spring sites at nearby Wheaton
Springs and piped under gravity flow

to drinking fountains at each of the

roadside rest areas. Due to the ex-

treme distance between interchanges

and commercial facilities in this area,

the roadside rests are used frequently.

Two Structural Sections

Two structural sections were used

for this project. The resurfacing sec-

tion consisted of a minimum of 0.42-

foot asphalt concrete over the existing

highwa>'. For the major portion of

the freew ay, the following structural

section was constructed: 0.25-foot as-

phalt concrete on 0.5-foot cement-

treated base and 0.33-foot aggregate

base. In areas with low-qualit\' base-

ment material, aggregate subbase was

placed in addition . Fifteen material

sites throughout the project provided

the required material for roadway

embankments.

Extensive blasting was required to

penetrate massive igneous and meta-

morphic rock formations in the

Wheaton Canyon area. The con-

tractor processed nearly 250,000 tons

of aggregate for asphalt concrete from

rock obtained from the roadway

prisms.
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Looking west from Bailey Road Overcrossing. The freeway travenes the

mouritam pass plateau.

The new freeway follows a straight alignment up a steady incline until the

roadways gradually swing apart to form a wide median.
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Aggregate for base material was
obtained and processed by screening

operations at a site near the low er part

of Wheaton \\'ash. where high qual-

ity alluvial sand and gravel deposits

were found.

Self-propelled Machine

The contractor used a self-propelled,

rack-mounted machine to spread ag-

gregate base and cement-treated base

n a ver\" efficient manner. The ma-
:hine is equipped with strikeofF de-

rices, so arranged as to spread wind-
owed material to a uniform depth

ind to the full width of two traffic

anes in one operation. A uniform
tate of consolidation was obtained by
neans of oscillating rakers. Oscillating

rutting screeds, set to uniformly strike

)fF the material to the full width and

the predetermined thickness, ac-

romplished the final shaping of the

pread material.

Embankments across Ivanpah Dry
^ake were covered with a six-inch

)lanket of rock to provide protection

gainst the effect of wave action and

)ossible erosion by saturation. An
:ight-inch layer of the same material

vas placed under the structural sec-

ion to protect against saturation of

he base by capillary action. Equalizer

)ipe culverts were installed at 1.000-

oot intervals. These precautions are

1 ell founded. The danger of large

|uantities of runoff water filling the

dry" lake from either side alwa\s

xists following high-intensir\- sum-
ner thunderstorms.

Water Supply Sufficient

^^'ate^, relatively plentiful through
his portion of the .Mojave Desert, was
upplied by four wells near the west
nd of the project and was piped for

miles. Pumped to reservoirs at the

ilountain Pass Summit, the water

proceeded from there under gravit\-

low to a terminal reservoir at Yates

\'ell Overcrossing.

.Many existing timber bridges had

o be removed. This w as accomplished
ly collapsing the concrete deck and

^iting the timber pile bents, which
vere extensively sprayed with oil.

Imoldering all night, these burning
tructures must have been a sight of

lisbelief to the unsuspecting motorist.

<ine new reinforced concrete slab

BEFORE. Sno*' surrounding Joshua trees at mountain pass summit, before construction.

AFTER. The same scene after construction showing Bailey Road Overcrossing as seen from west roadbed

looking east.

Seii-propelled troc^-mounted machine spreading aggregate base.
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bridges span various "dry" streambeds

located rliroughout the project. Three

welded steel plate girder bridges arc

part of interchanges at Baile\' Road.

N'ipton Road, and Vates Well Road.

As on other projects in the past,

special care w as taken to preserve na-

tive vegetation within the righr-of-

wav. An\' necessary disturbed areas,

including material sites visible from

the highw ay and roadw a>- slopes, w ere

seeded with native buckwheat at the

end of construction activities.

Wide Variety of Weofher

A wide \',iriL'r\' of weather condi-

tions was encountered during the

construction period. Temperature

variations of over 50° F. in a 24-hour

period were recorded during almost

an\- month of a year. Snow above

4,000 feet during the winter seasons

did not interfere with construction

operations as much as did low tem-

peratures. Severe dust and sandstorms

w ithin the hanpah Dry Lake bed or

high-velocit\- winds through the

Mountain Pass area were a common
occurrence. Localized thunderstorms

of high intensity and of short dura-

tion caught many by surprise and

caused moderate damage to not \et

completed portions of the freew a\

.

During the summer months of 1962.

temperatures approaching 120° F. in

the Dry Lake area created some un-

comfortable working da\s for state

and contractor's personnel alike. Gen-

erall>-, however, beautiful high desert

weather conditions prevailed through-

out the 20 months of construction

activities.

Remains of long-abandoned mining

camps are scattered throughout the

area. Xear Baile\- Road Overcrossing,

ruins and foundations of Xantan, a

bus\' mining communit\- in 1890, with

weekly Wells Fargo stage coach serv-

ice, are relics of a b\gone era. Gold,

silver, lead, and copper were success-

fullv mined in the past. A copper

smelter is still standing near the w est-

ern end of the project. Toda\-, only

adobe ruins remain of old Ivanpah, a

silver camp during the I870's.

Rare Earth Deposits

The largest known rare earth de-

posits in the world exist near .Moun-

tain Pass Summit. Toda\', the i\Iol\'b-

dcnum Corporation of .America is

Retirement Claims 41 More Division Employees
The following cmplo\ees have re-

tired from the Division of Highways
since the last list was published in

September-October 1963 issue of Cali-

fornia HighiViiys and Public Works.

District I

Francis H. Rogers, senior highwa\"

foreman. ' 1 years.

District II

James AL .Ashcr. maintenance man

IL 35 years.

District III

Oscar F. Beach, highw a\- superin-

tendent, 37 years.

District IV

John r-". Barrett, highw a\ foreman,

42 \ cars; Jack J. Bartlett, highway

maintenance man IH, 27 years; An-

thonv Correia, highway maintenance

man II, 37 years; Eslv J. Clogstone,

highwax- maintenance man II, 27

\ears; \\'etherby Boorman, highway

field office assistant, 24 years; Lilia

.Mc.Xuliffe. senior clerk, 21 \ears.

District V
Paul W. Freeborn, highwa\- main-

tenance man III, 26 years; Philip B.

Stearns, senior highwa\' engineer, 34

\ ears; John \. Schorr, highway fore-

man, 29 \ears.

District VII

M\rtle F. Bachand, supervising

clerk H, 32 years; Charles F. .McCaf-

fre\% associate right-()f-wa\' agent, 15

>ears; Marshall W. Burke, laborer,

lO \ears; Guv A. Lander, highway

foreman, 31 \ears.

processing the highl\' concentrated

rare earth ore, the onl>' remaining

productive mining activitx' in the area.

Prior to 1924, an unpavcd road

known as .\rrowhead Trail, which

w as oil-treated shortK- thereafter, gen-

erally followed meandering "dry"

streambeds through Mountain Pass

and Wheaton Can\on. Between 1933

and 1937, a grcatl\- improved two-

l.inc highw a> was constructed, which

served as U.S. Highway 91 and 466

until 1963.

Construction on the new frecwa\-

was completed on October 25, 1963.

J. B. MacDonald and Carl B. Wolfram
were resident engineers for the State.

District VIII

Warren Ford, assistant highway
engineer, 39 years; Ben R. Bond, high-

w a\' superintendent, 39 \ears; Chester

B. Jolle\', highwa\- foreman, 37 years;

George Robinson, highway mainte-

nance man II, 4 \ears; Troy L. Rob-

ertson, groundsman, 14 years; Joe V.

Reith, laborer, 34 years; Frances T\ -

son, intermediate stenographer, 10

years.

District IX

James L. McCrear\ , highway fore-

man, 19 years.

District X

Cjeorge .A. Rhoan, highway main-

tenance man II, 35 \ears; Charles S.

Diaz, highwa\' maintenance man II.

36 \ears; James D. Forbes, senior de-

lineator, 16 years.

District XI

John C. Krabill, highway mainte-

nance man III, 30 years; Eugene C.

Hatfield, highwa\' maintenance man
II. 19 \ears.

Headquarters

Doiris .M. Robinson, intermediate

t\ pist-clerk. 7 )ears.

Bridge

han X'inoff, assistant bridge engi-

neer, 1 5 years.

Materials and Research

Francis N. Hveem. principal high-

wax- engineer, 45 \ears; Clifton C.

Smith, janitor, 6 years; Margaret J.

Fredericks, intermediate typist-clerk,

36 \ears.

State-owned Toll Bridges

han P. Buncc, assistant highway

engineer, 33 years.

Shops

Charlie H. Roscnbaun, highway

maintenance man II (11), 33 years;

Dan C. McRae, account technician III

(2), 37 \ears; Lero\' Shackleford, auto

mechanic (6), 40 years; Charles W.
Trac\', supervisor account clerk II

(7), 31 years; Fred L. Greer, heavy

equipment mechanic (2), 19 years;

Alvin J. Koster, highwa>- equipment

supervisor 1(1), 26 years.
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Operation Carrya Group Studies Possibility

of Atomic Blast Excavation

A technical fea-

sibility study rec-
Di^TRiCT ommending fur-

\ III ^^^^ evaluation of

the practicability'.

safety and costs of

conducting a series

of nuclear explo-

sions to open a

t\\o-miIe railway

md highw a>' pass through the Bristol

Mountains in California has been sub-

mined to the U.S. Atomic Energy
Commission, the State of California

Division of Highways, and the Atchi-

son. Topeka and Santa Fe Raih\'a\"

Company.
The report was prepared joint!)' by

staff personnel of the railway, the

highway group and the AEC's San

Francisco operations office. The
AEC's Lawrence Radiation Labora-

tory, at Livermore. provided techni-

cal assistance. The report recommends
a more detailed studv costing about

$330,000 for engineering and public

safet>" evaluation of a site in the Mo-
jave Desert about 11 miles north of

Amboy.
The joint group concluded that the

application of nuclear explosives to

blast such a cut through the Bristol

Mountains for railway and highway
use would be technically feasible. Ac-
fording to the report, it appears ini-

tially also that such a project could

be conducted without endangering

public health and safet\". However.

any decision on safer\" would be sub-

ject to much more detailed and ex-

haustive studies, such as studies of the

seismologic, meteorologic, hydrologic.

and geologic conditions of the area;

and evaluation of predicted blast.

shock and radiation effects.

Plans for Retirement

The Study resulted from plans of

the Santa Fe to realign its route be-

r^\een Goffs and Ash Hill to elimi-

nate 15 miles of trackage and reduce

grade and curve problems to speed up

transcontinental ser\ice. Preliminarv

A c(oseup of a section of the Proiect Carryall model showing Ihe roadway eica^a-.c- o^c the droinoge

crater .'right foreground .

investigations by the railroad indi-

cated a line through the Bristol

Mountains, but such a route would

have required a tunnel through a large

mountain or a detour to the south,

both of which would have been un-

economic. In seeking a less expensive

solution, the Santa Fe expressed in-

terest to the AEC in the possibility"

of using nuclear explosives to make

the cut.

The California State Division of

Highways in turn was contacted as to

the possibility of relocating the future

alignment of Interstate Highway 40

(U.S. Highway 66). The Santa Fes

proposed line runs about one mile

south of the future highwav location
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recently adopted by the California

Highway Commission.

As visualized in the preliminar\'

review, about 6S million cubic yards

of earth would be removed, creating

a cut about two miles long and rang-

ing in depth from 100 to more tlian

350 feet, and having an a\erage bot-

tom width of 325 feet. Such a cut

would permit construction at the bot-

tom of a double-track railway and

a four-lane divided high\\a\- capable

of being expanded later to eight lanes.

22 Nuclear Blasts

About 22 nuclear detonations, to-

taling 1,730 kilotons, would be deto-

nated in series, half of them at a time,

to accomplish the removal of earth

and rocks from the cut. An additional

100-kiloton explosion would be con-

sidered to excavate a sump to provide

drainage for the area.

The stud\' has been designated

"Carr>aH" and is one of several feasi-

bility studies being considered by the

.•\tomic Energy Commission under its

Plowshare Program for developing

the peaceful uses of nuclear explo-

sives. No excavation projects have
been authorized under this program,
although a 100-kiloton cratering ex-

periment, Sedan, was conducted in

1962 at the Nevada Test Site, and a

scientific experiment. Gnome, involv-

ing underground detonation of a nu-
clear explosive of about 3 kilotons,

was conducted near Carlsbad, New-
Mexico, in 1961 as part of the Plow-
share Program.

Nuclear weapons effects cratering

experiments also have been conducted
at the .^EC's Nevada Test Site, and
have contributed valuable data to the

Plowshare excavation program. In ad-

dition, experimental cratering work
has been carried out in recent years
with conventional explosives to obtain
data required in nuclear projects.

Civilian Uses Promoted

1 he dcxclopnicnt of nuclear dc\ices
especially designed for civilian uses

continues at the Law rence Radiation
I-aborator>-, which is operated for the

AEC by the University of California.

The principal objective of this devel-

opment work is cheaper devices pro-
ducing a minimum of radioactivity.

The report estimates that cost of
the sections of railroad and highwax

Wyatt C. Winkler Ralph A. Tudor

\\ yatt C. Winkler, associate high-

way engineer, died in Sacramento
December 26 following a lingering

illness.

Winkler, who has been with the

division since 1935, was born in Black-

well, Oklahoma, March 10, 1906. He
attended Oklahoma A. & M. and also

the Unixersity of California, Los An-
geles, before his emplo\mcnt as a

junior engineering field aid in the Dis-

trict \'III office in San Bernardino.

He alternately served this office and
the District \"II office in Los Angeles

in \arying engineering capacities until

1942, when he resigned to accept a

position with the U.S. Engineers for

construction of the Pan-American
Highway.

He rejoined the division in 1943 as

assistant highwa\- engineer in District

\'1I, and in 1950 was promoted to as-

sociate highway engineer. In 1953 he

transferred to Headquarters, specifica-

tions section, where he served until

the time of his retirement. December
14.

AVinkler is survived by his wife,

Georgia, w ho lives at 4489 25th Ave-
nue in Sacramento, and three daugh-
ters. Survivors also include two
brothers, two sisters, all of Sovithcrn

California; and six grandchildren.

realignments atTccred h\- the nuclear

excavation would he S21,~22,000 b\-

conventional methods; $14,552,000 for

the railroad and $7,1 "0.000 for the

highwa\'. (The railroad found the

cost of rerouting by con\cntional

nicthods was prohibitive.) The por-

tion of the railroad realignment cov-

ered by the study is about 4': miles

and for the highwax" about IS miles.

Excluding charges for the nuclear de-

\iccs the cost for achieving a joint re-

alignment using nuclear explosives

would be $13,765,000. The charges

for the required nuclear devices are

not estimated in the report because of

uncertainties as to how much the

charges ma\- be reduced by dc\clop-

ment work.

The stud\- will be reviewed carc-

fulK- w ithin the .AEC.

Ralph A. I udor, w ho served the

Division of High\\a\s and the Divi-

sion of Bay Toll Crossings in many
responsible capacities from 1929 until

he joined the Eisenhower cabinet in

1953, died November 15, 1963, in his

.•\therton home at age 61. He was
founder and vice president of Tudor
Engineering Compan\- of San Fran-

cisco, currentl\" involved in designing

and planning the Ba\- area rapid tran-

sit s\stem.

Tudor joined the Division of High-
wa\s as a bridge engineer in 1929,

and participated in the investigations,

designs and construction of the San
Erancisco-Oakland Ba\' Bridge. In

1937 he was in charge of operation

and maintenance.

In 1938 he was assistant adminis-

trative officer of the California Com-
mission for the Golden Gate Inter-

national Exposition on Treasure Is-

land. As principal bridge engineer

during 1939-40, he had charge of

operation and maintenance of state-

owned toll bridges, and assisted in the

economic studies which led to the

purchase by the State of Carquinez

and .Antioch Bridges and the refinanc-

ing of the San Erancisco-Oakland
Bay Bridge.

In 1941, Tudor—a West Point grad-

uate—entered military dut\', serving

in Intelligence and also with the L'.S.

.•\rm\' Engineers.

After the war he joined .Morri,son

Knudscn International Company, and

conducted a rail, highway, water and

transportation survey in China.

When the Division of San Fran-

cisco Bay Toll Crossings was formed
in 1948, Tudor was named chief en-

gineer. In 1949 he was selected to or-

ganize a brigade of engineers for the

L'.S. .\rm\- Engineer Reserve, w hich

was sponsored bv the State Depart-

ment of Public Works.

-Appointed to President Eisen-

hower's cabinet in 195 3, he spent 18

months as L'ndcrsecretary of the In-

terior, after which he returned to his

own engineering firm, where he re-

mained active until his death.

Tudor is survi\ed by his wife and

one daughter.
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'Tempus Fugit' Corner

The following items appeared 25

ears ago in California Highnays and
ublic Works:

January 1939 — "Bay Bridge Ter-
minal Officially Opened"

"As this issue of the magazine goes

) press. Governor Culbert L. Olson
scheduled to officially dedicate the

m Francisco -Oakland Bay Bridge

rminal, initiating train operations on
le monumental structure spanning

an Francisco Bay.

"One of the most imposing build-

igs in San Francisco, the Bridge

ailway terminal is on .Mission Street

Etween First and Fremont. . . . Ap-
roximately 60,000 persons, it is con-

:r\-atively estimated. \\-\\\ pass through
le terminal daily. Due to the con-

:nience of the terminal location. 50

^rcent of these will be within walk-

ig distance of their destinations. This

comparable to 25 percent now
ithin \\alking distance from the

erry Building terminus. . .
."

February 1939 — "Bay Bridge Ter-
.MiNAL Dedicated"

With a few formal \\ ords uttered

the dedication ceremonies held in

in Francisco Januar>- 14. Director of

ublic \\'orks Frank W". Clark turned

.•er to Lieutenant Governor Ellis E.

itterson, representing Governor OI-

in, the state-owned Bay Bridge and

ate-built Bay Bridge terminal build-

g and electric raih\'ay, the first rail-

ay ever to operate directly between
icramento. Alameda County and San

rancisco. . . .

"In completion of the formal steps

:cessary to the occasion. Lieutenant

ovemor Patterson then turned to

e railroad representatives present

id said: in accordance with the

reement berv\een the California Toll

ridge Authority and Interurban Elec-

ic Key System, and Sacramento

orthern. I formally place the use of

lese railway facilities in the hands

representatives of the railroads here

day. I am certain, gentlemen, that

will be your policy to operate these

facilities to the best interest of the

public'

"A. T. Mercier. President of Inter-

urban Electric; Alfred J. Lundberg,
president of the Key System, and H.
A. .Mitchell, president of Sacramento
Northern, then formally accepted the

use of facilities for their companies.

"C. H. Purcell. Chief Engineer of

the Bay Bridge and its railw a\- facili-

ties . . . said: into this project have
gone the skill and experience of the

engineering profession—civil, electrical

and mechanical. Great praise is due
the staff of engineers employed bv
the State Department of Public Works
on design and in the field. Also to

Bridge Engineer Charles E. Andrew
and to Engineer of Design Glenn B.

Woodruff, who worked faithfully,

conscientiously, and ably, special

praise is due."

"Ceremonies \\ ere held in front of

the newly completed terminal build-

ing facing .Mission Street in San Fran-

cisco with more than 1.500 dignitaries

from cities of northern California.

Alameda and San Francisco Counties

participating before a great throng of

citizens (more than 5.000) who came
to w itness the epochal event."

Returning to the present (January-

February 1964), this once highly use-

ful system has given way to a $35.-

000.000 bridge reconstruction pro-

gram which began in 1957, removing

the Key System rails and substituting

motor coaches; and converting the

double-deck bridge to provide five

lanes of westbound traffic on the

upper deck and five lanes of eastbound

traffic on the lower — a changeover

which became effective October 12,

1963.

Several additional contracts will

conclude the huge project. One of

these, awarded in December 1963, is

for cleaning and painting concrete

and structural steel, and resurfacing

passenger loading platforms in the

Transbay Transit Terminal Building,

which now senses transbay bus opera-

tions.

Two forthcoming contracts will

provide modernization in the way of

installing more call boxes for both

spans, and for resurfacing the bridge's

lower deck.

Norman B. Deuel

Norman B. Deuel, information offi-

cer I w ith the Division of Highways,
died on November 12 after a brief

illness.

He joined the division in 1953 after

a long career as a newspaperman.

Bom in Chico. Deuel was the son

of the late State Senator Charles H.
Deuel, after whom the Deuel \'oca-

tional Institution at Tracy is named.

He attended local schools in Chico

and Stanford and Columbia Univer-

sities, after which he worked for

several newspapers in California.

He had experience as a newspaper-

man in Paris and other European

points before joining the L'nited Press

as wire editor and reporter. He served

as L^P correspondent in .Moscow from
1936 to 1940 and covered the Russo-

Finnish War in 1939.

In 1941 he joined the federal gov-

ernment as a news analyst and during

World A\'ar II was a Navy officer

attached to the embassies in London
and in Ottawa, Canada, where he was

assistant naval attache.

After the war he worked for sev-

eral years on the Sacramento Union

as political editor before joining the

State.

One of his assignments with the

Union was a series of articles on the

.Mother Lode country. He retraced

this last summer for an article on

State Sign Route 49, the .Mother Lode
Highway, which appeared in the July-

August 1963 issue of California Higk-

^^•ays and Public Works under the

title "Highw-ay Through Histor%-."

Deuel was a .Mason and a member
of the State .Mens Club and the Sacra-

mento Public Relations Round Table.

He is sunived by his w ife. Frances,

an employee of the State Department

of Education.

Traffic records on the bridge con-

tinue to set new highs. The average

daily traffic in 1963 was 119.506 ve-

hicles per day which represents a 20-

percent increase over the daily traffic

count of 99,597 for the year 1958.
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Three Highway Supers

Join Retired Ranks
Three long-time highway mainte-

nance superintendents of the Division

of Highways have retired from state

service.

They are: Oscar Beach, of Chico,

.^9 years with the division; Charles L.

Biggs, of Santa .Maria, 42 \ears; and

Adam Franklin Jeffrey, of Porterville,

40 years.

Beach has been in charge of the

Chico maintenance territory for the

past 12 years.

Born and educated in Delta, Colo-

rado, he worked for the highwa\' de-

partments in Colorado, Arizona and

Nevada before joining the California

Highwa\- Division.

He was advanced to foreman in

1927 and to superintendent in 1951.

Beach and his wife, Gwendolyn,
have five children and eleven grand-

children.

Born in Santa Cruz, Biggs attended

El Centro High School in San Diego
and entered state service at Fairfield.

He has been stationed in Madera, De-
lano and Brea, was promoted to su-

perintendent at Red Bluff and trans-

ferred to Santa .Maria in 19.^2.

Biggs served with the Seabees in

England and Africa during World
War II.

Biggs and his wife, Erin, have a

son, Edward.

Biggs is a .Mason. His retirement

plans include a trip to Spain and work
w ith the YMCA.

Jeffrey started his career as a truck

driver for District VI in 1923 and

was a member of the crew that laid

the first oil on the Merced County
side of the Pacheco Pass.

He was promoted to foreman at

Midpines (seven miles east of Mari-

posa) in 1928. Later assignments took

him to Bakersfield, Porterville, Ma-
dera, Lemoore and Fresno. He re-

ceived his permanent appointment as

superintendent at Porterville in 194S.

Jeffrey and his wife, Erma .Maw
plan to do some traveling after his

retirement. They will maintain their

home in Porterville.

Low Bid on Bonds
Accepted by CTBA
The California Toll Bridge Autho-

rity on October 23 accepted the low-

bid submitted by a group of four un-

derw riting firms represented b\- Blyth

and Company, San Francisco, for

175,000,000 in refunding bonds on the

Carquinez Strait Toll Bridges.

The successful bid involved a net

interest rate of 3.6273 percent, which
was estimated by the authorit\'s fi-

nancial consultants as amounting to a

sa\ing of almost 11,000,000 in interest

costs over the life of the bonds in

comparison with the original bonds
issued in 1955 and 1959 to finance

construction of the parallel Carqui-

nez Bridge and the Benicia-.Martinez

Bridge.

The only other bid submitted was
that of a group of firms headed by
F. S. Smithers and Company of New-
York City, \\hose offer involved a

net interest rate of 3.6464 percent.

Part of the funds from the new
bond issue will be used to realign and

reconstruct the present two-lane

State Highway 21 for 12 miles be-

tween Benicia and Interstate 80 near

Cordelia as a four-lane divided high-

way serving as an approach to the

Benicia-.Martinez Bridge.

Governor Edmund G. Brown
(Chairman of the Toll Bridge .•\u-

thorit)-) presided at the bid-opening

meeting.

Cost Index Shows
2.6 Percent Drop
The California Highwa\- Construc-

tion Cost Index for the fourth quar-

ter of 1963 stands at 243.0 (1940 =
100), a decrease of 6.5 points or 2.6

percent under the third quarter of

1963.

The index iov the \ear 1963 has

been computed at 246.8, 9.4 points or

3.7 percent lower than the figure for

the year 1962.

The quarterly and xcarly indices

confirm the prevailing trend of sta-

l)ilir\- in highwa\- construction cost.

This trend is also indicated nation-

wide b\- the small fluctuations in the

Governor Appoints

Scenic Committee
Governor Edmund G. Brown has

appointed a seven-man advisory com-
mittee on a master plan for scenic

liighways created by the Legislature

at its last session. They are:

Nathaniel Owings, of Big Sur, in-

tcrnationall\- famed architect whose
designs include the Lever House in

New- York City and the Town of

Oak Ridge, Tennessee.

Edwin S. Moore, of San Francisco,

executive vice president of the Cali-

fornia State Automobile Association.

Robert Grunwald, of Hanford, an

expert in cit\- and regional planning,

community dcNclopmcnt and head of

a landscape architecture firm.

Richard Leonard, of San Francisco,

an active conservationist and for many
\ears, a director of the Sierra Club.

Harry P. Schmidt, of Gustine, a

Merced County Supervisor who has

maintained a long-time interest in

highwa\- matters and scenic conser-

vation.

Dee W. McKcnzie, chief of the

highways and bridges division of the

Count\- of Sacramento Department of

Public Works and a veteran highway

and bridge design engineer is chairman

of the committee.

Charles P. Walker, of .Manhattan

Beach, is an engineer and economist

who has served three terms as Mayor
of Manhattan Beach and was 1961

recipient of the Earl Warren award

for civic activities.

McKcnzie, Schmidt, Walker, Moore
and Grunwald ser\-cd on a citizens

advisory committee appointed b\- the

Governor which helped pave the way
for scenic highw-a\- legislation during

the last legislative session.

"I consider this committee one of

the strongest tools we have in the task

of creating a network of scenic high-

ways which will preserve and en-

hance the great heritage of natural

beaut\- in California," the Governor

said.

Bureau of Public Roads Highwav
Price Index during the past 12 months.
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photo right: Ready for another trip across Cache
Siough. The Real McCoy loads trucks and passen-

ger cars in her new ferry slip. Slip was not

needed when the vessel operated on o cable.

A,

Tne Reai McCoy, oe:ore conversion fo free

running, operated on a cob/e ocross Cache
SJough. If vas necessary fo remove fhe

zable for operation of f/ie Socromenfo-

fo/o Port District's deep-water chonnef.

kFTER nearly 20 years as a caprive, cable-

operated vessel, the The Real McCoy began a

new career August 2" as a free-running ferr\".

It operates on Cache Slough from the main-

land near Rio \'ista to Rver Island.

Entirely refurbished and gleaming in white

painc The Real McCoy now is diesel-pow-

ered. steered and driven b\' propellers amid-

ship on both sides. It is equipped with modem
appurtenances, including radar.

Conversion of the vessel w as necessar}" so

that the cable formerlv used across Cache
Slough could be removed for operation of the

Sacramento-Yolo Port District deep water

channel. The cost of approximately 596.600

\\ as met bv the port district under agreement

with the Department of Public ^^'orks.

It was also necessary to construct ferr\" slips

and fenders to accommodate the free-running

ferni". This was done under separate contract.

During conversion the ferri" Scooter, a re-

serve cable-operated vessel, maintained ser\-ice.

The conversion was done under contract by
Colbere. Inc.. Stockton.

»
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Ai ieft is phoio in receni times of old Son Fernando Pass. Walls are remarkably stable.

Once a toll road, charges were $2.50 for a 12-horse team, 25 cents for a horse and
rider, 10 cents for miscellaneous arrivals, and 4 cents each for sheep. Above and below

are pictures of various /raffle problems experienced in negotiating old Newhall Tunnel,

which was only 17^2 feet wide and 17 feet high ai center. Dark, low, and narrow, it was

difficult for trucks— virtually a one-way proposition— and fearsome for passenger cars which

sometimes turned out heavily on weekends for wUdfiower viewing or other recreation.

EVOLUTION OF A PASS
According to the Soitthcni ('cilifor-

iiia Historical Society Quarterly, the

first cut was made in the old San Fer-

nando Pass in 1854 to improve a

wagon road of sorts, and it was cut

deeper in 1858 for the Butterfield

Stages. It was further deepened in

1862 by General E. F. Beale, owner
of the huge Rancho Tejon, wiio re-

paired the route and reopened it as

a toll road between tlic San Fernando

and San Joaquin \'allcys. \Mfh the

completion of the railroad in 1S"(),

wagon traffic fell off rapidl\ . antl the

county fell heir to the road in 1SS3.

The first autonmhile went oxer the

pass in 1902, an "Autocar" driven b\-

Los Angeles dealer Ralph Hamlin, ac-

companied by the new owner from

-McKittrick. who had come by train

to pick up his car. The grade was so

steep gasoline would nor flow to the

carburetor and thc\' hatl to climb in

re\erse, both men leaping out ami

chocking the wheels with locks each

time ihe engine stalled.

In 1904, to lessen the graiie. men
w ith picks and shovels once more la-

boriously deepened the cur. and the

< Contimied on inside /hirk cover)

f f.
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Santd Bdrbdrd Freewdy
By J. M. STURGEON, District Construction Engineer

DISTRICT
Santa Barbara,

with its Spanish

background and
character, has been

regarded as a city

blessed with an
•abundance of
scenic ocean and

mountain views, an

excellent climate,

and widely accepted as the center of

a resort and retirement area that is

among the best California offers.

While still considered a resort cen-

ter, Santa Barbara, with 64,000 people.

is now classed as one of the 1

1

"urbanized areas" in the State.

Santa Barbara has become an educa-

tion center with the Goleta Campus
of the University of California adja-

cent to its west cit\- limits, Santa Bar-

bara City College inside the city, and

Westmont College just south of the

city in picturesque Montccito.

Growth of Industry

Research centers for a number of

industries have established themselves

in and around Santa Barbara, as have

a number of electronic and space age

industries.

Since \\'orld War II, realignment,

reconstruction, upgrading and im-

provement projects have followed each

other in a stead>' procession in and

around Santa Barbara on U.S. 101 to

meet ever-changing traffic needs
caused by the growth and develop-

ment of this area.

By the fall of 1961, this highway

had been constructed to full freeway

or well-developed expressway stand-

ards from the junction of the \"en-

tura-Santa Barbara county line to the

town of Bucliton in the Santa Ynez
\'alley, some 50 miles north of Santa

Ft, -as

This aerial of the Castilla Street unc/ercrossing (near completion) shows the routing of traffic to the northbound lanes while the southbound lane is being finished.

It also shows some of the railroad relocation in the curve at the left.

California Highways and Public Works
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his project map from the specifications book shows the routing followed by the freeway through the City of Santa Barbara. Numbers refer to various structures.

Jarbara, except for a very significant

'/4-mile stretch running along the

I'est side of downtown Santa Barbara.

There, between the intersection of

De La Vina and Montecito Streets to

he southeast and Pueblo Street on
he west, traffic was still using a nar-

ow four-lane facility built in 1934.

rhough some shoulder paving and

videning have been accomplished

ince to provide four full-traffic lanes,

he 40-foot-wide original construction

vas no match for the traffic it had to

landle.

Big Traffic Increase

In the eight years between 1954 and

1962 peak traffic on this section of

highway jumped 85 percent, with fig-

ures now indicating better than 39,000

vehicles per day. Traffic congestion

increased to the point that cross traf-

fic, which had also increased consider-

ably in volume, could no longer be

handled efficiently even through sig-

nalized intersections. Delays and haz-

ards increased beyond tolerable limits.

Freeway design plans that had been

developed for some time were quickly

brought to completion, bids were
called for, and on November 9, 1961,

work on this $5,000,000 project was
begun by Gordon H. Ball, Gordon
H. Ball, Incorporated, and Talbot D.

Bailey, Incorporated, contractors op-

erating as a joint venture.

The contractors were faced imme-
diately with some serious problems of

how to phase their construction work.

The entire alignment to be con-

structed was complicated by controls

and restrictions that were a designer's

dilemma. To the south the main line

The Castillo Street undercrossing, giving a detailed view of the "boat" section described in the article.
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looking wesf of fhe Anopomu pedestrian overcrossing in front o/ the Wi/son E/emenlory School.

The Mission Street ro i/rood bridge fforeground) and fhe undercrossing fboclground^ /oolcing

direction of Ihe City of Sonto Barboro.

of the Southern Pacific Railroads

coast route restricted expansion. On j

the north, Mission Creek, the main

drainage channel for the older section

of Santa Barbara, paralleled the exist-

ing alignment.

After considerable study, it was

finally determined that portions of

both Mission Creek and the railroad

would have to be relocated to provide

space for the fully developed free\va\

needed in this area.

Even though room was provided

for the freeway, there still was nor

sufficient area to build the project

without inconvenience to traffic, lor

example, new lanes had to be con-

structed over existing lanes in nian\

places, with traffic maintained on ex-

isting lanes until the new lanes were

completed.

Extensive Studies Made

During the planning stage, exten-

sive studies had been made evaluating

the idea of detouring traffic over cits

streets while freeway construction

was underwa\-. These studies showed

that this would be extremely costl\

,

and in addition, would have spread

congestion and accompan>ing traffic

hazards over a distance three times the

length of the construction project. It

w as concluded that the least cost and

inconvenience to the traveling public

would occur under the conditions

providing for traffic to be narrowed

down to' two of the existing lanes m
the construction area, then to con-

struct two new lanes, transfer traffic

to them, construct the second pair of

new lanes, and then split traffic to the

four completed lanes.

Stage construction and traffic shitrs

did not stop then, how ever. Construc-

tion of interchange structures involved

cross streets, either over or under the

railroad tracks as well as over and

under the freeway itself. In two in-

stances, underpass construction mcint

that a "shoofly" had to be contrucrcd

to detour railroad traffic around the

proposed excavation area. The cross

street then had to be excavated and a

new railroad bridge built. After th.it,

the "shoofly" was eliminated, railroad

traffic routed over the new bridge, and

the remainder of the excavation and

interchange construction completed.
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.
oenof of the lree~.ay area through Son,o Borfaoro. The sonrf dredge is in ,h. foreground with the Marina to the left. The Mareton Bay fig »ree /. right

middle ground with the central business district beyond and to the right of (he free.

\arch-April 1964



JllSl.:!' ..

The Mission Creek channel change parallels the freeway to the right beginning left foreground. The Southern Pacific Railroad is on the other side of the free-

way. The view is westward toward the Michettorena Street overcrossing.

Stage Construction

All these stage construction require-

ments cliniinated any possibilit\' of

iiigli production rates in connection

with any of the contract items. Con-
sequently, it is of interest to note that

the contractor elected to mix and
place the porriand cement concrete

pavement with a Gunnert-Zimmerman
slip-form paver in combination \\ith

tilting-drum transit mixers. Contractor
Gordon H. Ball has been a pioneer in

the development and use of this spe-

cialized equipment which has proven
so . successful in rapid discharge of

low-slump concrete. Figures indicate

that M ith the relatively short runs tliat

were possible at any time, and even
though tuo complete "move-ins" and
"move-outs" of equipment were in-

volved, tiiis was the contractor's most
economical alternative.

The job feature tliat ma\- be of

greatest interest to both design and

construction engineers involves the

Castillo Street Interchange near the

southeasterly end of the project. De-
sign and space limitations required

that Castillo Street go under the free-

\\ ay and adjacent railroad tracks, even

\\ ith the know ledge tliat a high water

table existed in this area.

As a .solution to this high water table

problem, it was decided to construct

a "boat section" w hich in effect meant

construction of a concrete boat in

place that would neither float up nor

sink as the water table rose and fell.

Final plans called for Castillo Street

under the freewa\' area to be held

down in the area of deepest excavation

by some 500 piles driven in place.

Ramps Weighted Down

In addition, for approximately 150

feet outside the area locked in place

with the piles, Castillo Street and the

interchange ramps were weighted

dow n with extra-thick concrete pave-

ment, sometimes as much as five feet

thick, and at the ends of the sections

at least one foot thick.

This meant that all excavating, pile

dri\ing, concrete work and other op-

erations had to be carried on within

an extensive system of well points

that were under continuous pumping
to assure a dry working area.

With all these problems, the con-

tractor remained on schedule and the

project was completed on January 3,

1964, some 30 years after the comple-

tion of the highway it replaced.

Ke\' personnel included Jay Row,
project superintendent for the joint

venture; Talbot Bailey, Jr., project en-

gineer; Al Banducci, bridge superin-

tendent; and William .Appel, paving

superintendent. J. Arthur Case, Sant;

Barbara County flood control engi-

neer, represented county interest or

the Mission Creek realignment work

and W. W. \\'ills, public w orks dircc

tor for the Cit\- of Santa Barbara

worked closely with state and con

tractor's representatives through al

phases of the w ork.

J. B. Fopnoe was resident enginee:

for District \\ and P. G. O'Hallorai

w as Bridge Department representative

State Division of Highways.
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Morongo New Freeway Section Has

Rest Area and Fountain

By C. F. "BING" JOHNSON, Resident Engineer

DISTRICT

yiii

Few people in

the United States,

or even in Califor-

nia, had heard of

Morongo \'alley

until 1909.

In that year in

Banning, a 25-year-

old Piute Indian,

Willie Boy, kid-

laped his sweetheart, Isoleta Boni-

ace, after having put a bullet through

ler father's head, and dragged her

nto Morongo \'alley in an attempt to

scape the law. The newspapers all

)ver the country carried the story of

his manhunt in their headlines. Willie

Joy realized that Isoleta was slow ing

low n his progress in keeping ahead of

he sheriffs of tA\'o counties and their

)osses, so he killed her and pushed on

lone. For two weeks, he hiked

hrough the rugged mountains of the

ligh desert from Banning nearly to

.udlow, 70 miles northeast of Ban-

ling, and back to the .Morongo \'alley

rea 25 miles northeast of Banning,

lut the expert trackers following

vere too much for him. They found

lis body near what is now Pioneer

rown, w here he had shot himself with

is last round of ammunition.

First White Settler

The first white settler in Morongo
'alley, Curtis Christiansen, came in

874 and fashioned a crude home for

is family in Linle .Morongo Canyon.
'rior to this date, .Morongo \'alley

ad been inhabited only by Piute and
iorongo Indians.

Christiansen and his family saw oc-

asional Spanish missionaries and pros-

lectors use the road through the can-

on. The road at that time consisted

•f t\\o w agon wheel ruts worn in the

ind.

.More settlers followed Christiansen

ito the valley and started raising

leep and cattle. The ranchers and lo-

;al freighters drove their teams and

--. >^ -.''«'.rJ=-»<>»T

^ VK' - <i3

K^fe---.- -

The new Morongo Canyon Freeway with the old road and creek bed fo the right.

A safety rest area and drmkmg fountain along trie freeway.
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vagons over the trail through Dry
Uorongo Wash. This trail was located

)n the caster!)- edge of the canyon,

'"roni this point northerly to the com-

nunit>- of Morongo Valley, the old

rail was about a quarter of a mile

^est of the alignment of the new road-

vay. 'It passed near the old Hole-in-

he-Wall Spring one mile south of

Uorongo \'alley, \\ here travelers used

o stop and water their horses and rest

t bit.

The Hole-in-the-Wall Spring is an

lid mine tunnel which extended from

he face of the decomposed granite

lillside into the hill 60 feet. When the

opening to the tunnel was dammed up,

:he water stood about two feet deep

in it and it formed a nice underground

itorage reservoir.

Flood Danger

The road through Dry Morongo
Canyon and Morongo Valley "was a

hot dusty trail most of the time, but

during the summer season when those

white billowing clouds known as

thunderheads began to gather in the

sky, prudent teamsters waited at Mo-
rongo \'alley or at the mouth of the

can\on until the clouds had blown
away or until the floodwater had all

run out of the can\on. It would have

been disastrous to be trapped in the

can\on with a five-foot stream of

water flow ing sw iftly down it because

there was no place to escape up the

steep rocky canyon walls with a team
of horses and a wagon.

The old wagon trail remained in

existence until 1937 when it was paved

with road-mixed asphalt surfacing.

During the flood in the spring of 1938,

the water ran five feet deep dow^n the

canyon, according to long-time resi-

dents in the area, and washed out most
of the new asphalt surfacing. It was
replaced and it remained with only

minor maintenance until construction

of the new roadbed in 1963.

Selected Rock Gives Protection

The new roadbed was constructed

on the westerly side of the canyon
with the finished grade a minimum
height of five feet above the flowline

;of the can\on; however, throughout

jmost of the canyon the height is 10

' feet or more. The entire right side of

the roadbed embankment from 1,000

-^
Approaching the safety rest area about halfway through the canyon.

An aerial view of the freeway looking southeast down the canyon. Note the bridge in the foreground.
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An aerial view northward across the community o< Morongo Volley. The bridge con be seen left fore-

ground and just beyond, the solely rest areo and drinking lountoin.

feet north of the beginning of the

project to the bridge at the county

line is lined with selected rock slope

protection obtained from the rock

cuts. The selected rock slope protec-

tion w as placed on the outside edge of

the till slope five feet thick from a

depth five feet below the existing

sand\- floor of the canyon to a planned

protile grade which was 5 feet to 10

feet above the elevation of the canyon

floor.

At particularly vulnerable locatioas

on inside curves where a heavy flow

of storm water with high velocity

would be directed toward the em-

bankment, the selected rock slope pro-

tection was "beefed up" with addi-

tional thickness of rock above the

existing ground line in order to pro-

vide increased protection against ex-

treme flash floods.

10

The contractor, E. L. Veager Com-
pany, began work on January 8, 1963,

and his fast progress kept the work

well ahead of schedule on the 175-

day contract until August.

During construction, trafiic was

kept on the old road through the can-

von portion of the job. At the county

line, traffic was detoured westerly

under the Dry Morongo Wash Bridge

w hile the bridge was under construc-

tion, and thence to the connector road

which was constructed early in the

contract in order to get the traffic out

of the way of new construction be-

tween the bridge and Station 45+00.

The connector road w ill now become

a county road to serve residents in

Dry Morongo Wash. From there on

northeastcrl\- through the community

of Morongo X'alley, traffic was carried

through new construction.

Flash Flood

On the e\ening of August 7, 1963, a

sudden two-inch rain caused a flash

flood in the canyon, which pushed 6

to 12 inches of rocks and sand upon
the old road in some places and

\\ ashed out the shoulders two to three

feet deep in other places. Traffic was
quickl\- switched onto the uncomplet-
ed new road under pilot car control

for a night and a da\' while the debris

on the old road was cleaned up.

No damage resulted on the new
roadwa>' from the flash flood.

On the afternoon of August 29,

1963, the old road was again closed,

due to a vehicle accident w hich dam-
aged the falsework under the bridge.

It took a week for the contractor to

untangle the wreckage under the

bridge and remove all of the damaged

falsew ork so that he could get traffic

back on the old road and proceed

with completion of the new road. It

had been his plan to lca\c all of the

falsework under the bridge intact

until after the traffic had finally been

switched to the new roadbed per-

manentl>-. The falsework could then

have been removed w ith no interfer-

ence with the public traffic on the

detour through the falsework under

the bridge.

The project developed 50,000 cubic

yards of excess roadway excavation

over the 707,000 cubic yards which

would have been required for con-

struction of the planned embank-

ments. Some of this excess material

was used to widen the shoulders in

four locations, in addition to the four

locations called for on the plans, from

four feet to eight feet in order to pro-

vide additional emergency parking ciT

the traveled wa>-. The remainder ct

the excess material was disposed of lui

the right and left sides of the road-

bed one-quarter mile north of the

bridge. These widened areas were

then" paved to provide for emergency

parking and safety roadside rest areas.

A drinking fountain with a hydrant

for filling water cans was constructed

on each of the safety roadside rest

areas on the steep mountain grade.

Water for the fountains comes from

the Holc-in-the-W'all Spring referred

to above.

Two additional paved emergency

parking areas were developed by day-

lighting cuts.
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Route Renumbering New Green Markers Will

Replace Old Shields

New white-on-green route markers

re replacing the familiar black and

vhhe shields along some of Califor-

lia's state highways.

Fewer than 50 routes will be af-

ected in the immediate future, al-

hough a general renumbering of state

lighways has taken place in accord-

nce with legislation (Senate Bill 64,

"oilier) that became effective on Sep-

ember 20, 1963. Where possible, state

lighways have retained their posted

lumbers, so that many existing black-

)n-white markers \\ ill remain in place

or a while.

Confusion Possible

Some confusion on the part of driv-

rs traveling reposted roads is expected

or the next several months. The pri-

nary reason is the fact that automo-

)ile clubs and the commercial map-

nakers, whose products are dispensed

)y oil companies and others, could not

lote the new route numbers on maps

)rinted prior to this time. Maps being

)repared now will coincide with the

lew signs.

Another source of possible confu-

ion stems from the fact that the fed-

;ral government has designated some

lighways in California by numbers

ilready in use by the State. The State

mmediately changed its numbers to

ivoid duplication. Again, maps now
)n drawing boards will note the

:hanges.

Spade Design Retained

The new markers, like the old sign

oute shields, are in the shape of the

pade used in the gold fields by Cali-

ornia's 49er miners. Designed to last

or many years, they are cut from

iluminum. Their white numerals and

ransluccnt green background are de-

veloped through a reverse screening

srocedure. The combination is de-

signed to retain a high degree of visi-

:>ilit\- at night and in hazy weather.

The colors were decided upon after

1 panel of engineers had checked vari-

3US color combinations in over-the-

road tests. Blue and gold were strong

:ontenders but lost out when it was

discovered the gold had a tendency to

appear muddy at night while the

white and green retained their true

hues.

With the advent of the white-on-

green signs some long-familiar num-
bered routes are being lengthened

(Route I's southern terminus will be

Capistrano Beach, Orange County,
instead of Las Cruces, Santa Barbara

County); some are being shortened

(Route 99's new temporary terminus

will be Los Angeles instead of the

Mexican border at Calexico); and
some will be eliminated (U.S. 399).

History of Route Markers

The black-and-white color combi-
nation was first adopted by the federal

government in 1926 but the first route

markers did not appear along California

highways until January 1928. How-
ever, the Division of Highways was
not assigned responsibility for signing

highways until 1934, and during the

intervening six years two major auto-

mobile clubs carried out the program
at their own expense.

The California State Automobile
Association placed signs in the 45

northern counties, and the Automo-
bile Club of Southern California pro-

vided similar service in the 1 3 southern

counties. This work was undertaken
along U.S. highways, state highways,
county roads and city streets.

The first road to be marked in the

north was U.S. 40 from Berkeley to

the Nevada state line. In the south,

U.S. 101 from Los Angeles to San
Diego was marked at the same time.

The black-on-white signs were rectan-

gular in shape.

A short time after the automobile

clubs began installing signs, the Amer-
ican Association of Highway Officials

published the Mamial on Unijorm
Traffic Control Devices. The manual
established standards in the marking
and positioning of U.S. route markers.

When the Division of Highways un-

dertook the responsibility of signing

highways, it was decided to examine

the routes signed by the auto clubs

and bring their signing to conform-
ance with AASHO standards.

Because U.S. highway markers were
not appropriate for marking state

routes. Division of Highways engi-

neers met with representatives of the

two automobile clubs to adopt a route

marker for state highways. After ex-

amining a wide range of suggested de-

signs, the group selected the "bear
shield" which resembled a miner's

spade and displa\ed a grizzly bear
taken from the California Bear Flag.

Numbering Systems Vary

As the state highway network grew
and existing roads became longer, each
new segment was given its own num-
ber by the Legislature then in session.

As a result, some state highways ac-

quired as many as 13 different legisla-

tive route numbers along the way. To
minimize these complications for the

motorist, the Division of Highways
established the state sign route system
that identified each road from one end
to the other b\' a single number. This
system supplemented the U.S. shield

numbers which are assigned by the

federal government on the recommen-
dation of AASHO.
The new system parallels the sign

route method in that one road calls

for only one number when possible.

Sign Installation Schedule

Some of the new route signs are

already in place, and Division of High-
ways plans call for almost all those

which will identify the renumbered
highways to be installed bv July 1,

1964.

More signs will be posted during

the next two or three years. Damage
and age will necessitate future replace-

ment of present black-on-white mark-
ers. And where highway construction

is underway or will begin in the near

future, state officials believe it imprac-

tical to post new signs along a right-

of-way until construction is nearly

complete.

Another important facet of the op-

eration is the removal of black-and-

white shields. In the past, portions
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of many California highways have

been marlced w ith the shields of mul-

tiple routes because those particular

stretches were incorporated into a

combination of two or more state and

federal higiiwa\s. This practice, which

complicated travel for unw ary drivers

unacquainted with the procedure, w ill

almost be eliminated when the "one

number equals one highway" project

is complete.

Interstate Route Signs Differ

Routes that make up the California

portion of the National S\stem of In-

terstate and Defense Highways are lo-

cations where the new numbers will

receive a prominent display but on

red, w hite and blue shields instead of

w hite on green. T\pical examples are

Interstate Route 80 between San Fran-

cisco and Reno (formerly U.S. 40),

and Interstate Route 10 between Los

Angeles and Indio (formerly U.S.

70, 99, and portions of 60).

These multilane full freeways and

other interstate routes will proclaim

their route numbers in red, w hire and

blue on route signs that resemble the

federal shield. The variations in color

and design will make any road that is

part of the national interstate system

easy to identify as such.

Not all the black-on-white federal

shields will disappear from national

highways in California, for tiie red,

white and blue shields will mark only

interstate routes. Those U.S. highways

(U.S. 101, for example) which are not

included in the national interstate s>s-

tem will retain their present black-on-

white shields.

Nor will the blue-and-gold shields

that identif\' county roads b\- letter

and number be eliminated. The county

networks were not included in the

1963 legislative act and therefore will

retain their present identities and

shields.

Renumbered State Highways

The follow ing list includes all Cali-

fornia state highw ays w here new signs

will be posted over any portion of

tiicir length prior to July 1, 1964.

Route /—742 miles, from Interstate

Route 5 at Capistrano Beach, Orange

County, via San Luis Obispo, San

Francisco and Jenner to Fernhridge,

Humboldt Count). Incorporates for-

mer U.S. 101 Alternate from Capis-

trano Beach, Orange Count\-, to north

of Oxnard, \'entura Count\-.

Route 2—K9 miles, froiu Route 1 in

Santa .Monica to Route 1 3S near Cajon

(north of San Bernardino). Incorpo-

rates portion of former U.S. 66 be-

tween Santa .Monica and Pasadena.

Route 4—209 miles, from Interstate

Route 80 near Hercules, Contra Costa

County, via Angels Camp, Calaveras

County, to Route 89 at Woodfords,

Alpine Count\'. Incorporates former

Route 24 from Concord, Contra Costa

County, to Antioch Bridge, Contra

Costa Count\'.

Route 7—3 3 miles, from Route 11

(Harbor Free\\a>) in San Pedro, Los

.\ngeles Count>', to Interstate Route

210 in Pasadena. Incorporates former

Route 15 for length of Long Beach

Freewa\'.

Route 11 (Harbor and Pasadena

Freewavs)— 33 miles, from San Pedro,

Los Angeles Countv, to Route 248 in

Pasadena. Incorporates former U.S. 6

from San Pedro to Los Angeles and

former U.S. 66 from Los Angeles to

Pasadena.

Route /-/—HI miles, from Route 1

northwest of Santa Monica to Route

395 near Invokern, Kern Countw In-

corporates Antelope \'allev Freewa\'

and former U.S. 6 from junction w ith

Route 395 at Tunnel Station (north

of San Fernando, Los Angeles Count\)

to near Invokern. (Santa Monica to

Tunnel Station not vet constructed.)

Route 26—56 miles, from Route 99

near Stockton to West Point, Cala-

veras Count)'. Incorporates former

Route 8 from near Stockton to Mo-
kelumne Hill.

Route 29—107 miles, from Interstate

Route SO near X'allejo, via Calistoga,

Napa Count)-, to Route 20 near Upper
Lake, Lake Count)'. Incorporates for-

mer Route 53 from Middletown to

Lower Lake, Lake Count)'.

Route 53—315 miles, from Route

101 near \'enture via Coalinga. Fresno

Count)', to Interstate Route 205 near

Trac)', San Joaquin County. Incorpo-

rates former U.S. 399 from Ventura

to Taft, Kern Count)'.

Route 55—52 miles, from Route 17

near Holy Cit)' (Santa Cruz-Santa

Clara count)' lines to Route 280 in

San Francisco). Incorporates former

Route 5 from Saratoga Cap, Santa

Clara Count)', to San Francisco.

Route 57—32 miles, from Route 17

near Nicasio, .Marin Count)', to Inter-

state Route 80 north of X'allejo, So-

lano Count)'. Incorporates former

Route 48 from junction with Route

37 at Sears Point, Sonoma County, to

junction with Interstate Route 80.

(Novato to Nicasio not )'et con-

structed.)

Route 3H—S9 miles, from Interstate

Route 10 near Redlands, San Bernar-

dino Count)', to Route 18 at west end

of Big Bear Lake, San Bernardino

Count)'. Incorporates former portion

of Route 18 from west end of Big

Bear Lake to Big Bear Cit)'.

Route //— 188 miles, from Route 1

near Morro Ba)', San Luis Obispo

Countv, via Fresno to the south

boundar)' of Vosemite National Park.

Incorporates portion of U.S. 466 from

near Morro Ba)- to Atascadero, San

Luis Obispo County. (See Route 46.)

Route 46— 1\9 miles, from Route 1

at Cambria, San Luis Obispo County,

to Route 99 at Famosa north of Ba-

kersfield. Incorporates portion of U.S.

466 from point near Shandon, San

Luis Obispo Count)', to Famosa. (See

Route 41.)

Route JA'—240 miles, from Santa

Margarita, San Luis Obispo County,

via Bakersficld, to Interstate Route 15

near Barstow, San Bernardino County.

Incorporates portion of U.S. 466 from '

point near Bakersfield to Barstow.

Route di*-44 miles, from junctitm

with Route 198 (near Exeter), Tu-
lare County, to Sequoia National Park

(north of Badger). Replaces Route 65.

Route 70—182 miles, from Route 99

(about 4 miles southeast of Nicolaus).

Sutter County, to Route 395 near

Hallelujah Junction, Lassen Count)'.

Incorporates former Route 24 from

near Sacramento to .Mar)'sville and

U.S. 40 Alternate from Marysvillc to

Hallelujah Junction.

Route 82 (El Camino Real) -5

7

miles, from Route 101 at P'ord Road

(south of San Jo.se), Santa Clara

Count), to San Francisco. Incorpo-

rates former portion of U.S. 101 from

Ford Road to San Francisco.

Route A'(5— 89 miles, from junction

with Route 111 (cast of Heber), Im-

perial County, to junction w ith Route

10 near Indio, Riverside County. In-
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corporates former portion of U.S. 99

from near Heber to near Indio.

Route 91—6} miles, from Route 1

near Hermosa Beach, Los Angeles

County, to Route 395 near Riverside,

Riverside County. Incorporates for-

mer Route 14 from Hermosa Beach to

Route 5, former portion U.S. 91 from
near Route 5 to Route 395.

Route 111— \29 miles, from Mex-
ican border at Calexico, Imperial

Count\-, to Interstate Route 10 near

Whitewater, Riverside County. Incor-

porates former portion of U.S. 99

from east of Heber, Imperial Count)',

to Calexico, Imperial County.

Route 113—60 miles, from Route
12 northwest of Rio \'ista, Solano

County, to Route 99 south of Yuba
Cit\', Sutter County. Incorporates

former U.S. 40 Alternate from. Inter-

state Route 80 near Davis, Yolo
Counts', to south of Yuba Cit\'.

Route 116—\1 miles, from Route 1

near Jenner, Sonoma County, to Route
121 near Schellville, Sonoma Count)'.

Incorporates former portion of Route
12 from Jenner to Schellville.

Route 119— ^\ miles, from Route 33

in Taft, Kern Count\', to Route 99 at

Greenfield, Kern County. Incorporates

former portion of U.S. 399 from Taft
to Greenfield.

Route 121— 3-\ miles, from Route 37,

Sonoma Count}', to Route 128 north

of Napa, Xapa County. Incorporates

Route 37 from junction with Route 48

at Sears Point to junction with Route
128 north of Napa.

Route 138—113 miles, from Inter-

state Route 5 near Gorman, Los
Angeles Count\', to Route 18 near

Crestline, San Bernardino Counts . In-

corporates former portion of Route 2

from its junction with Route 138 east

Df Wrightwood to junction with
Route 18 near Crestline.

Route 154-32 miles, from Route
101 near Buellton, Santa Barbara
County, via San .Marcos Pass, to

Route 101 near Santa Barbara. Incor-

porates former portion of Route 150
from Santa Ynez to Route 101 near
Santa Barbara.

Route 160 (River Road) -61 niiles,

from Route 4 near Antioch, Contra
Costa County, to Interstate Route 80

ILLUMINATED SIGNS WARN OF FOG, LOW VISIBILITY
Signs w hich can be illuminated to

warn motorists to reduce their speed
to variable maximums at times of lim-

ited visihilitN', such as fog, have been
installed at a test site on the Elvas
Freeway ( U.S. 99E) in Sacramento.

Ultimatel\', six signs on this freeway
segment between Arden Way and
south of the American River Bridge
w ill be used to carry out part of the

intent of Senate Resolution No. 33

( 1963 session).

In this resolution, the Highway
Transportation Agency was asked to

initiate a "study w hich will determine
possible means of giving advance
warning to drivers of motor vehicles

of the need for greater alertness and
caution when driving during periods

of reduced visibility." A report of

survey findings will be submitted to

the Legislature early in 1965.

The signs, electrically powered and
comparable to the familiar time and
temperature signs, will be in effect

w hencver weather conditions warrant
reduced speed limits. Traffic engineers

from the State Division of Highways
will operate the signs in cooperation

with the California Highway Patrol,

near Sacramento. Incorporates former

portion of Route 24 from Antioch to

near Sacramento.

Route 115—39, miles, from Route
101 near Hopland, Mendocino Counts',

to Route 29 near Middletown, Lake

Counts'. Incorporates former portion

of Route 29 from .Middletown, via

Hobergs, to 5 miles south of Kelsey-

ville.

Route 246—35 miles, from Surf,

Santa Barbara County, to Route 154

near Santa Ynez, Santa Barbara

Counts . Incorporates former portion

of Route 154 from Surf to near Santa

Ynez.

Route 299—307 miles, from Route
101 near .Areata, Humboldt County,

to Nevada state line near Cedarville,

Modoc County. Extends former U.S.

299 for 43 miles from Cedarville to

the junction with Route 395 at Al-

turas, Modoc County.

and in turn survey their effectiveness

in alerting the public to special haz-

ards ahead.

The Senate resolution was enacted
in an attempt to cope with accident
statistics. Approximately 3 percent of

automobile accidents in 1961 were at-

tributed to conditions of reduced visi-

bility. Moreover, 14 percent of 1961
accidents involving four or more cars

happened under like conditions, and
1962 statistics showed that such acci-

dents were increasing.

Variable speed signs are only one of
the methods to be tested. Other de-
vices and techniques being studied

include increased patrol activity, con-
centrated public information dissem-
ination, use of reflective wedge-shaped
pavement markers, use of white shoul-

der stripings, and use of colored re-

flective shoulder and lane striping at

on- and off-ramp locations.

State agencies involved in the study
project are the Division of Highways,
the California Highway Patrol, the

Department of Motor Vehicles, and
the Institute of Transportation and
Traffic Engineering at the Unis-ersity

of California's Richmond field office.

The latter institution has made avail-

able their fog chamber for evaluating

devices to be used in the study.

Hveem, Zube, Skog

Win Emmons Award
Three Division of Highways engi-

neers were recipients of the W. J.

Emmons Award of the Association of

Asphalt Paving Technologists.

They are F. N. Hveem, recently

retired chief of the A^Iaterials and
Research Department, Ernest Zube,
supervising materials and research en-

gineer, and John B. Skog, senior mate-
rials and research engineer.

The award -was for the best paper
presented at the 1963 meeting which
was held in San Francisco.

Title of their paper was "Proposed
New Tests and Specifications for Pav-
ing Grade Asphalts."

Zube and Skog also received honor-

able mention for a second paper pre-

sented at the same meeting.
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District VII Progress
430 Miles of Freeway Now
Open in Los Angeles Region

By E. T. TELFORD, Metropolitan District Engineer

In 1963 District

\'II completed and

placed in ser\ice a

record 54 miles

of freeways, which
added significantl\'

to the effectiveness

of the system in

Los Angeles, Or-
ange and Ventura
Counties.

With 430 miles, or 27 percent of

the planned network, in operation,

gaps arc being closed, longer continu-

ous stretches of freeway arc in use,

traffic is spread more widely, and driv-

ers have more choices of alternate

routes. As the s\stem grows, driving

becomes easier and safer. This evolu-

tion will become more apparent each
year until the entire 1,570-niilc net-

work is completed in 1980.

Although 1963 was a year of im-

portant freeway completions, there

were some notable starts also, particu-

larly the beginning of construction on
the Pomona Freeway.

Some of the events that highlighted

the \ear"s A\ork were:

—Completion of 54 miles of free-

ways, including 27 miles of interstate

routes.

Two Imporfanf Inlerstate freeways converge in the bare hills north of Son Fernando: the San Diego Freeway (tnterstate 405) upper, and the Golden Stale

Freeway (Interstate 5), and continue as Inlerstate 5 into the lehachapi Mountains. This section of the Golden Slate and the connection with the San Diego
were completed In 1963.



-Opening of the \'incent Thomas
Toll Bridge linking San Pedro and
Terminal Island.

-Completion of the San Diego
Free\\a\- for 43 miles from the north-
ern terminus near San Fernando to
Atlantic Avenue, southeast of the
Long Beach Freewaw
-Completion of the Golden State

Freeway for 25 miles from East Los
Angeles Interchange through the San
Fernando \'alley to a junction with
the San Diego Freeway near San
Fernando.

—Completion of the \'entura Free-
way through the City of \'entura.
—Santa Monica Freeway under con-

struction from completed section at
\'ermont Avenue to western terminus
in the City of Santa Monica.

^ -First 14.4 miles of the Antelope
\'alley Freeway opened.

—Start of construction on Pomona
Freeway.

-San Gabriel River Freeway under
construction for 12 miles between the
San Bernardino and Santa Ana Free-
ways.

For the sake of simplicity and con-
venience, commonly used names of
frecwa\-s are used in this report, al-

though all are not official names.
Route numbers used are those of the
revised numbering system which be-
comes effective July 1, 1964.

Interstate System
Half of the 54 miles of freeway

completed in District \'II during 1963
was on routes of the interstate svstem.
These 27 miles represented a construc-
:ion cost of 370,200,000.

Emphasis on early completion of
:he interstate system will continue in

:oming \-ears. The district planning
urogram for the 1964-71 fiscal year's
ncludes 5354,000,000 for construction
md 5166,700,000 for acquisition of
ight-of-wav to complete the remain-
ng miles of new construction and 3

1

niles of widening on existing inter-
tate freeways.

The seven interstate routes in Dis-
rict MI total 325 miles, of which 210
niles, or 64 percent, have been com-
ileted. There are 34 miles now under
onstruction, of which 17.8 miles will
le completed in 1964.

All interstate routings in the district
lave been adopted except for two sec-
ions of the Foothill Freeway, on

Elevated roadway, home consfruc(,on oclivity in Ihe Son Diego-Sanio Mcnira Freewoy inlerchonge crea
I he bonta Mon.co Freewo,, under construction from Los Angeles westward to Santo Monica, is expected

to be completed to this point early in 1965.

which public hearings will be held
before mid\ear.

Traffic Benefits

Completion of important links in
the San Diego Freeway, Interstate
Route 405, created a majestic sweep
of 43 miles of continuous freeway
from east of the Long Beach Freeway,
through the Bay area. West Los An-
geles and the San Fernando \'alley to

the junction with the Golden State

Freewa>-, north of San Fernando. Of
great importance also, was the com-
pletion of the Golden State Freeway,
between Osborne Street and the San
Diego Freeway, allowing continuous
travel of some 25 miles, from the East

^arc/i-ApnV 7964

Los Angeles Interchange to its junc-
tion with the San Diego Freewaw

Travel time savings as a result of
these freewa>- openings are substantial.

For example, a drive from Long
Beach, via the Pacific Coast Highway
and Sepulveda Boulevard, to the
Golden State Freeway near San Fer-
nando, formerly required 90 minutes.

Using the San Diego Freeway, this

same off-peak-hour trip can be made
in onl\- 55 minutes of comfortable
and scenic driving on the almost 50

miles of freewaw Peak-hour travel

time is about 72 minutes.

Although the last segment of the

San Diego Freeway was not opened

15



The pub/.c bu./d.ng program in (he Loi Angeles c.yfc cenfer during Ihe pail 10 yeors has mode some dramatic chonges in the appearance ol (he oreo For
companion, Ihe above photograph was faken December 1953 and oppeored in CALIFORNIA HIGHWAYS AND PUBLIC WORKS in (he Sep(emberOc(ober

1954 issue. (See nex( pogej
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ond Power
8"';'^^-9_ ""j' _;^-

^_--^^Cen»e. ^eft cenfe.J. Along ,he sides ol the ^oll ore ,he County Hall of Administration and the County Courthouse.The area between them ,s bemg excovofed for construction of on unc/erground parking locility. (See previous pfiofoj
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DISTRICT VII

IFffilEIEW^ IPEdDGIUESS

Under Conilruclionaaaao 8udg*i«d

EXPRESSWAY mimiliiiii miiMiiimiiiiniin

ROUTE AOOPTEO OOOOOOOOOOOOOOOOO

200 Old Leg.sioi.ve Route Number

ffOO; New Legislative Route Number (Effective July I. 1964)

FeBFUARY I. I9S4

1-—

until late in 1963, its traffic volumes
are in excess of 100,000 vehicles a dav
for the 32-nii!c stretch from the Har-
bor Freeway north to the \'entura

Freeway.

The two completions on the

Golden State Free\\a\-, from Lanker-
shim Boulc\ard to Osborne Street,

and from Osl)()rne to the San Diego
Freewa\-. afforded time savings and
badl\- needed relief to the streets in

the San Fernando area. With 20,250

of the previous 31,200 vehicles per dav
removed from San Fernando Road,
local service is improved, and through
traffic moves unimpeded on the free-

way.

Portions of the new district free-

\\a\- mileages were so reccntl\- added
that the full impact of the added com-

munity benefits are onl\" beginning to

be realized. Xew subdivision acti\it\-

adjacent to ne\\l\' opened freewa\'

segments indicates again that fast,

timesaving, economical and safe free-

way- routings are a paramount factor

in the economic growth of an area.

The 4,000,000 vehicles in Los An-
geles, Orange and \'entura Counties

traveled approximately 1 3 billion ve-

hicle-miles on state liighways during

1963; almost 8 billion of these miles

were logged on freeways, at tremen-

dous savings to the public. Freewa>'

tra\cl affords relief and safet\' of such

magnitude that these 8 billion miles

of veiiicle travel create a saving in

operating costs of $85,000,000. $16,-

500,000 in accident costs, and 5275.-

000,000 in time savings.

Traffic Diversion

The now familiar pattern of large

Nolumcs of traffic di\crtcd from paral-

lel streets to frecw ays came into being

in a rather more complex fashion than

prc\ious \ears in the case of the San
Diego Freewa\', man\' miles long in

the current completed phase, with the

gaps closed in calendar year 1963.

By virtue of its length, it passes

through diverse areas, i.e., industrial

and residential, as well as the semi-

rural mountainous area through the

Scpulveda Pass. Additionall\-, this

freeway travels generall\- in an east-

west direction in the hartior area, but

south to north past the International

Airport, through West Los Angeles

and the San Fernando \'allev.
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The wide variations in changes of

;treet volumes are shown as follows:

Vear International Airport the San

Diego Freewa\" runs parallel to Sepul-

,eda Boulevard about one mile to the

:ast. Prior to the freeway opening

;5,000 vehicles per day passed through

he Airport Tunnel; subsequent counts

It the same point indicated 43,000 cars

3er d3\- are still passing through. The
•elativel>- small difference is due not

inl\' to the considerable distance be-

wecn Sepulveda Boulevard and the

ree\\a\', but also because of its prox-

mity to a major airport and a highly

developed industrial area.

ConverseK-, in the San Fernando

^'alley, north of \'anowen Street, the

freewav is located approximately one-

lalf mile west of Sepulveda. When the

freewa\- was completed, traffic vol-

umes on Sepulveda dropped from a

previous 45,400 per day to 15,100

vehicles per da\-. In this case not only

is the freeway relatively close to Se-

pulveda Boulevard, but, in this area

a relatively large portion of the traffic

consists of commuter trips. Such traf-

fic is, of course, readil\- divertible.

Truck Traffic

Truck classification counts were

made in 1963, the first since I960. Al-

though there are considerable differ-

ences in the truck volumes, these are

generalh- attributable to realignment

of highwa\s, rather than to large

changes in area development and

traffic patterns.

This is to be expected since com-
mercial truck traffic, in general, di-

rectly reflects economic growth rather

than population relocation or expan-

sion.

Currently observed truck percent-

ages are as follows: Hollywood Free-

way, 4 percent; \'entura Freeway

(w est of Hollywood Freeway), 6 per-

cent; San Bernardino Freeway, 10 per-

cent; Santa Ana Freeway, 8 percent;

Harbor Freeway, 5 percent; Santa

Monica Freeway, 5 percent; Golden

State Freeway south of Tunnel Sta-

tion, 10 percent; north of Tunnel Sta-

tion, 20 percent; Long Beach Freeway,

10 percent; and San Diego Freeway,

6 percent.

Average dail\' traffic volumes of the

District MI freeway network during

1963 indicated a general 4-percent in-

crease over 1962.

L ^

VENTURA

COUNTY \
LO S

AN GELES

U NTY

CALIFORNIA FREEWAY AND
EXPRESSWAY SYSTEM

jT*^-"-^



The breakdowns at key locations on

the various routes are as follows:

1963 AVERAGE DAILY TRAFFIC

Hollywood Freeu-ay

(VVesterly of Four-Level

Structure) 185,000

(South of N'entura Freeway) 98,000

Harbor Frecii\iy

(South of Four-Level Structure) ._ 188,000

(At 30th Street Overcrossing) 193,000

(At Century Boulevard) 136,000

(At San Diego Freeway) 63,000

(At Pacific Coast Highway) 28,500

Sa7i Bernardino Frecivay

(East of Long Beach Freeway) 158.000

(West of Golden State Freeway) 78,000

Santa Ana Freeway
(East of Rosemead Boulevard)— 112,000

(West of Long Beach Free\\ay)-.. 180,000

Pasadena Freeway
(North of Four-Level Structure) 92,000

(North of Golden State Freeway) 86,000

Sa7ita Monica Freeway

(Santa Ana Freeway to Harbor

Freeway) - 112,000

Vennira Freeway

(East of Hollywood Freeway) 50,000

(West of Hollywood Freeway) 157,000

(West of San Diego Freeway) .- 133,000

Golden State Freeway

(West of Pasadena Freeway)- 130,000

(North of East Los Angeles Inter-

change) 116,000

(North of Ventura Freeway)- 95,000

Long Beach Freeway

(At Pacific Coast Highway) 57,000

(South of Santa Ana Freeway) 89,000

(South of San Bernardino

Freeway) — 48,500

San Diego Freeway
(West of Long Beach Freeway) - 74,000

(At Harbor Freeway) 84,000

(At Olympic Boulevard) 125,000

(At X'cntura Freeway) - 105,000

Colorado Freeway

(At Linda Vista)

G lendale Freeway

(At Golden State Freeway) - 35,000

Riverside Freeway

(At Santa Ana Freeway) _ 50,000

Using Four-Level Structure during a

24-hour weekday 333,000

Average daily traffic figures do not

tell the full story of high traffic vol-

umes that occur on peak days or

weeks. For example, the 1963 average

daily traffic on the Harbor Freeway

at the 30th Street Overcrossing was

193,000, but during the week of June

16-22 the average w.ns 203,000, and

on the peak day, June 21, the traffic

count at that point readied the total

of 225,780.

Bridge Projects

Highlight of the \ car w as the open-

ing of the \'incent Thomas Bridge

across the entrance to Los Angeles

Harbor between San Pedro and Ter-

minal Island. It is the third largest

suspension bridge in California, 6,060

feet long, and 185 feet above the

water of the channel, completed at a

cost of $21,000,000.

At 9.15 p.m., N()\cml)cr 14, 1963,

the Terminal Island fcrr\- made its last

scheduled trip, tlien a party of invited

guests, including man\- public officials,

w ent aboard for a tour of tlie harbor.

At 12.01 a.m., November 15, a cara-

van of more than 100 automobiles

crossed the bridge and returned to

San Pedro, in celebration of the open-

ing. Riding in tlic first car, and pacing

the first 25-ccnt toll was Assembly-

man \'incent Thomas of San Pedro,

for whom the bridge was named in

recognition of his many years of ac-

tivity on behalf of the crossing.

The X'incent Thomas structure was

designed by the Bridge Department,

California Division of Highwa\s, and

construction was in charge of the

department's southern office in Los

.\ngeles.

This office w orks closely with Dis-

trict \'ll in providing cost analyses

of structures for route location studies.

.More than 2,200 such cost estimates

w ere made in 1963. In the design stage,

w here more detailed information be-

comes available, estimates were given

f)n 240 structures.

.More than 190 highway structures

w ere completed in the district during

the \ ear at a cost of $35,000,000.

28,000 >-^

Ihh section of the Go/den Sfote Freeway, comp/efed in 1963, forms a junction with (he Son Diego Free-

way, upper right, ond continues over the Tehochopi Mountoins to the Son Jooquin Valley. At the lower

left is the connection for the Hollywood Freeway Extension, which

next few yeors.

be bui/t to this point within the
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Route Planning

Approximately 380 miles of free-

ways, estimated to cost $2,270,000,000
for construction and right-of-way,
were under active study for route
adoption at the beginning of 1964.

These projects include the only two
segments of the interstate system in

this district that remain to be adopted.
Both are on the Foothill Freew ay (In-

terstate Route 210). Public hearings
are planned before mid 1964 on these
sections:

Foothill Place to Hampton Road,
10.5 miles.

Pasadena area, including an inter-

change of the Pasadena, Foothill, Col-
orado and Long Beach Freeways, 3

miles.

Noninterstate routes under study
include:

Beverly Hills Freetvay (Route 2),
from the San Diego Freeway to Ard-
more Avenue, near the Hollywood
Freeway; public hearing held April
22-23.

Pacific Coast Freeivay (Route 1)
from Malibu Canyon Road to termi-
nus of Santa Monica Freeway in the
Cit>' of Santa Monica, 13 miles. The
22.5-mile section of this freeway from
A-Ialibu Canyon Road north to Point
Mugu is under consideration by the
California Highway Commission for
route adoption, following a commis-
sion hearing on February 25, 1964.
Other unadopted portions of this route
in \'entura, Los Angeles and Orange
Counties are under study.

Si7>ii Valley Freeivay (Route 118)
from DeSoto Avenue to the proposed
Foothill Freeway (public hearing held
January 9, 1964); and from the Route
126 Freeway near Saticoy to First
Street near Aloorpark.

Ctntiiry Freeivay (Route 42) from
Pacific Coast Freeway to Santa Ana
Freewav, public hearing held June 5

1963.

Route 126 Freeway from Santa
Paula city limit to the Los Angeles
county line, public hearings held June
26, 1963, and January 15, 1964.

Oxnard Bypass, public hearings held
September 18, 1963, and Januarv 15,

1964.

Sir;? Gabriel River Freeivay (Route
240) from the Garden Grove Freeway
to Pacific Coast Freeway in Seal Beach.

March-April 1964

Riders follow the bridle path alongside the Golden Stale Freeway near Griffith Park, Los Angeles. Trees
recently planted inside the freeway fence will add to allractiveness of the area in future years.

Long Beach Freeveay (Route 7)
from the Foothill Freeway, Route 1 34
and Long Beach Freeway Interchange
to Norwich Avenue.

Portions of three freeway routes

were adopted during the \-ear, totaling

22.3 miles and representing an esti-

mated cost of $109 million. Routes
adopted were:

—On January 23, a 2.7-mile section

of the Glendale Freeway from Ard-
more Avenue to Glendale Boulevard,
estimated to cost $27.5 million.

—On May 22, a portion of the Pa-
cific Coast Freeway in Orange Countv,
from 0.8 mile south of MacArthur
Boulevard to 0.2 mile north of Adams
Boulevard, 10.2 miles, estimated to cost

$63.4 million.

—On June 26, a 9.4-mile section of
the Route 126 Freeway between the
Golden State and Antelope Valley
Freeways, estimated to cost $18
million.

In District VII the Highway Com-
mission has now adopted 832 miles,

or 53 percent, of the 1,570 miles of

the California freeway and expressway
s\stem in the district. It is anticipated

that the adopted mileage will be con-
siderably increased in 1964, on the

basis of a number of route studies

nearing completion. The year got off

to a fast start with the holding of three

public hearings on freeway routes in

the first 15 days.

Construction Progress

There were continued developments
in the field of portland cement con-
crete paving construction during the

year. On two projects on the Santa

Monica Freeway a turbine-type mixer
was used in the concrete batch plant.

This unit proved successful in produc-
ing a consistent, well-mixed concrete
for structure work, and the contractor
plans to use it for pavement concrete

during 1964.
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An interchange between the Golden State Freeway and the future Route 126 Freeway is under construc-

tion at Castaic, on the Ridge Route north of San Fernando. The project is part of a program to improve

the Golden State (Interstate Route 5) to full freeway standards between San Fernando and the Kern

county line.

The Route ]26 Freeway is under construction northeastward from Salicoy to Santa Paula through the

Sonfo Clara River valley in Ventura County. This S.Smilc project, under contract for nearly $7,000,000,

will be completed in mid'1965. This view is westward along the completed section toward Ventura.

A low-profilc batch plant lias been

installed on a San Diego Frec\\a\' con-

tract near Long Beach, consisting of

two eigiit-cul)ic-\ aril mixers which
will be charged through the use of

belts. Production has not yet started,

but it was reported that a similar unit

was successful in another district.

Also during the year a slip-form

pa\ing machine was used for the first

rime in this district on a freewa\-

\i-iilL'iiiiii^ project. The machine is cur-

rently being used successfully- on a

Santa Ana Freewa\' contract, and the

contractor plans to use it on a similar

job in the near future.

The construction industry' is work-

ing to develop equipment capable of

placing plastic strips to form the trans-

verse joints in concrete paving and

tiiereby eliminate the need of sawing

joints. A similar method of forming

the longitudinal joints in multilane

pa\ing operations has been success-

full>' used for some time. Transverse

joints were placed in this manner on

one section of the San Diego Freeway,

and the finished product was of fairly

good qualit\'. Suppliers are continuing

to develop techniques and equipment.

Another experimental project was

started to determine the value of ex-

pansive-type cement in the portland

cement concrete pavement construc-

tion and to employ plastic sheeting as

a curing agent. This experiment, con-

ducted on the ,\ntelope \'alle\- Frcc-

^\•a\', will evaluate the effect, if an\

,

of expansive cement upon the place-

ment, curing and cracking of portland

cement concrete pavements. Trans-

\crse joints were eliminated in tiiis

experiment and the slab was allowed

ti> crack at random. To date no sig-

nificant effects have become evident.

F.xpcrimcnts in slope stabilization

were started during the year, using

new t\ pes of mulch to control severe

erosion due to ocean fogs and winds.

One special mulch consisted of proc-

essed garbage and refuse; another x\as

a wood pulp derivative. Grass seed

w as introduced into the stabilizing ma-

terial and the mulches were sprayed

on a test slope. No major problem was

encountered in the application of the

materials; but conclusive results of the

experiment are not yet available.
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Within the right-of-way of the iamou, heeway interchange, the Four-Level Structure in do
beautify this part of the city.

wntown Los Angeles, plantings have created porklike areas to

Maintenance

Alaintenance costs in District \'II
continued to increase as added high-
way- mileage resulted in a greater vol-
ume of work. Expenditures in the
1962-63 fiscal year totaled approxi-
mately 19,700,000, about 18 percent
more than the preceding \ear.

The district maintained 1,527 cen-
rerline miles of road\va\-, equal to ap-
aroximately 2,336 miles of compar-
ible two-lane roadway. Included in
he total were 559 conventional two-
ane miles and 671 miles of four or
nore lanes, with an additional 448
niles of ramp and collector roads.
)ther major items covered in the
•ear's operations were 196 miles of
guardrail, 130 miles of cable chain link
nedian barrier fence, 30 miles of
ilocked-out metal beam median bar-
ier, and 2,774 curb miles of sweeping.

District forces also cared for 1,453
cres of landscaping, 4,654 acres of
oadside, and nearly 50,000 trees.

Cost of clearing state highway
outes of debris continued to increase.

In the 1962-63 fiscal year sweeping
and trash pickup by state forces cost
1749,121, and cities spent 1286,606 on
city-maintained routes, for a grand
total of 11,035,727.

Median Barriers

Installation of median barriers as a

safety feature on freewa>-s continued
in 1963, and at the yearend there were
145 miles of cable chain link barriers
and 30 miles of blocked-out metal
beam barriers in District \'II.

Repairs to these barriers, resulting
from accidents, cost 1362,627 during
the year. Of this amount, 1309,760 was
collected or considered collectible
from 85 percent of the known motor-
ists responsible for the damage. Ex-
pense to the State was 152,867 in cases
where responsibility could not be fixed
or where damages could not be col-
lected. Cost of repairing the cable
chain link fence averaged $2.75 per
foot. Median barrier repairs consti-
tuted about 90 percent of the loss re-
ports filed in the district each month.
A working force of 40 men, 35 of

them full time, was required to main-
tain the barrier fence.

Early in 1964 a five-mile section of
cable chain link barrier was being in-

stalled on the X'entura Freeway west
of Reseda Boulevard in the San Fer-
nando \'alley, which will complete the
barrier on this freeway almost to the
\'entura county line. A special feature
of the project is the provision for re-
moval of a 40-foot section of the bar-
rier to permit the crossing of huge
rocket boosters being transported in
the vicinity. The barrier design was
modified to expedite the removal and
replacement of the posts for this pur-
pose.

Right of Way
During the year the district invested

$64,229,000 in 2,104 parcels of prop-
erty required for the freeway pro-
gram, an average price of $30,527 per
parcel. Some of the larger right-of-
way expenditures were for the fol-

lowing freeways:

Artesia ....

Colorado
.— 110,560,000

8,504,000

Aarch-April 1964
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San Gabriel River

Foothill

Garden Grove

S5,544,000

4,274,000

3,691,000

Property appraisers noted that real

estate values have continued to in-

crease until the cost of right-of-way

required for free\\ay projects in the

metropolitan area now exceeds con-

struction costs by as much as 50 to

300 percent. There has also been a

considerable rise in suburban property

values. As a result, right-of-way costs,

more than ever before, are controlling

factors in freeway route location.

The Right of Way Department

appraised 1,496 parcels of property

having a total appraised value of $42,-

500,000.

For the Route Planning and Design

Departments, 196 estimates of prop-

erty values were made, on 87,581 par-

cel's, valued at §3,600,000,000.

Sales of excess lands and buildings

resulted in a gross return of more than

15,000,000, most of it from the sale of

452 parcels of property at public auc-

tion.

Rental of state-owned property av-

eraged 3,000 active accounts during

the year, and resulted in revenue of

approximately $3,000,000. The leasing

of 31 parking areas located beneath

the viaduct section of the Santa Mon-
ica Freeway in dow ntown Los Angeles

brought in approximate!)" $15,000 a

month, or $180,000 a year.

Landscaping heautiftei the space between business

Freeway in downtown Los Angeles. The view is

24

buildings and the righf-of-way along the Harbor

northward toward the Four-Level Interchange.

The program of relocation advisory

assistance was actively- carried on dur-

ing the >ear to help families required

to vacate state-o\\ned property. As-

sistance in finding new homes is of-

fered directly to those affected, and

the State also works indirectly by co-

ordinating its efforts with the city

agencies concerned.

One phase of the program is to dis-

seminate information to community
groups and public agencies by speak-

ers. .\Iore than 1,100 information let-

ters were sent, and reports were made
to cities, redevelopment agencies and

other organizations.

Landscaping

Roadside beautification takes on
added significance each year as the

freeway network expands. In District

MI, 13 contracts were awarded in

1963 for landscaping, functional and

tree-planting work, at a cost of $1,-

300,000. These projects included 33

miles, or 244 acres of plantings.

One example of the year's activity

was the landscaping of the recently

completed V'entura Freeway in the

City of \^entura. This illustrated the

purposes of such development: to

make the freeways attractive to mo-
torists, to contribute to the esthetic

values of the community, to maintain

or enhance the values of adjacent

properties, and to prevent erosion of

slopes. As a result of the project in

\'entura, the drive through the cit\'

is considered one of the most scenic in

Southern California.

Elsewhere in District \'I1, the land-

scaping of the Pasadena-Golden State

Freeway interchange was completed;

work w as started in the Santa Monica-

Harbor Freeway interchange; plant-

ing in the Hollywood-\'entura Free-

\\a>' interchange area was completed

and extended to the temporary end

of the Hollywood Freeway at Mag-
nolia Boulevard. Planting was done in

the San Diego-\^entura Freeway in-

terchange area, and there was a seven-

mile tree planting project on the New-
port Freeway between the Santa Ana
and Riverside Freeways.

Transportation Study

.\long with the planting, design and

construction of the California free-

w a\- and exprcsswa\" system, tiie Divi-

sion of Highways is coordinating the

California Highways and Public Works



Los Angeles Regional Transportation

Study. The LARTS project, under-

way since January 1960, is moving
forward with the cooperation of the

U.S. Bureau of Public Roads, U.S.

Housing and Home Finance Agency,
the five counties of Los Angeles.

Orange, \'entura, San Bernardino, and
Riverside, and 122 cities in these

counties.

It Mas organized along the same
lines as other successful state-local

studies, with an advisory committee

of local officials from public and pri-

vate agencies. Its purpose is to deter-

mine the present and future needs for

moving people and goods in the

greater Los Angeles area by relating

these movements to distribution of

land uses, population, employment,
and other factors affecting travel. The
study has been established as a. con-

tinuous planning operation utilizing

new data and methods in an orderly

program of updating.

Steps are now being taken to insure

LARTS" compliance with the 1962

Federal Highway Act. To qualify for

federal highway funds, each urban
area of over 50,000 population must
have a continuous comprehensive

transportation planning process in op-

eration by July 1965. There are 11

such areas in California, three of them
in the LARTS study area.

The first major phase of the studv,

LARTS Base Year 1960 Report, has

been completed. An article summariz-
ing these results appears in this issue

of California High\L-ays and Public

Works.

The report contains four chapters

and a separately bound appendix. The
first chapter, an introduction and sum-
mary, includes a brief statement of the

problem, the purpose, the study strat-

egy, the results, and the success of the

study thus far. The second is a dis-

cussion of the organization and financ-

ing of the study. The third gives the

present and historical background of

the LARTS study area, including

topography, climate, transponation,

and a review of its people and econ-

omy from 1770 to 1960. Chapter four

describes the methods, reliability,

availabilit\-, and use of results. The ap-

pendix is primarily a technical dis-

cussion of methods and results, with

Completion of the Ventura Freeway through the City of Ventura last June reheved traffic congestion or

city streets and gave motorists a scenic drive along the shore. This view is southeast along the new

freeway, with the 0/ai Freeway ci>rvi'ng off to the left.

This scenic spot on the Venfura Expressway (Route lOh at the Ventura-Sanra Barbara county line, is

planned for conversion to full freeway. The planting in the median complements the natural growth In

this seaside area.
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Diiirict Vtl's first freeway opening of 1964 was o 1 .B-mile segment of the San Diego Freeway between the Long Beach Freeway and Atlantic Avenue in Long

Beach, on January 15. From Atlantic Avenue (center of photo) the freeway is under construction to the Orange county line, a distance of 5.4 mites, with com-

pletion expected in the latter pari of this year. Further construction is in progress across Orange County as far as Beach Boulevard in Westminster.

emphasis on the adjustments and mod-
ifications required.

The results contained in this report

serve to ilUistrate the methods, dem-
onstrate the relationships between

land use and transportation which pro-

vide the basis for projecting future

traffic, and excmplif\' the t\pes and

extent of detailed information avail-

able to the study participants. The
next report, due later this year, will

contain projections to 1980 of popu-

lation, employment and land use, and

an analysis of the resulting travel pat-

terns.

Current Outlook

District V^II is working to provide

a highway transportation system for

Los Angeles, Orange and \'entura

Counties to serve a population which
is now 7,K95,000 and which seems

likely to double by 1980. IMore than

4,400,000 motor vehicles of all t_\pes

are now in operation, and there will

be twice as man\ in 1980.

While these increases are taking

place, the California freeway and ex-

press system in the district will be

expanded from the present 4^0 miles,

built at a cost of $1,400,000,000, to

1,570 miles, representing an invest-

ment of 15,200,000,000.

Late in Januar\-, 1964, going con-

tracts in the district totaled $148,000,-

000, of which about $132,000,000 was
for construction of 58 miles of free-

ways. It is estimated that about 22

miles of the system will be completed

in 1964, of which more than 17 miles

w ill he on interstate routes. The drop

in completed mileage from one year

to the next does not indicate a smaller

[irogram, bur mcrel\' means that proj-

ect completion dates may or ma\ not

fall within a given }ear.
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The annual highway improvement

program, as indicated by the 196+-65

fiscal year budget, is Si't 3,000,000, of

which $100,000,000 is for construction

md $73,000,000 for acquiring right-

af-wav. The size of the program is

expected to increase in coming >ears

IS it progresses toward completion of

the interstate system routes by 19"2.

jnd completion of the entire Cali-

fornia freeway and expressway system

by 1980.

rNTERSTATE FREEWAYS

jan Gabriel River Freeway (Interstate 605j

Construction w ork is being pushed

on this north-south route which \\ ill

connect t\\ o other interstate routes,

the San Bernardino and San Diego

Freewa\ s, in southeastern Los Ange-
les County and a corner of Orange
County. Construction is underway for

12 miles from the San Bernardino Free-

way in El Monte south to 166th Street

in Dair\' \"alley. There are four going

contracts, amounting to more than

$24,000,000. with completion dates

falling between mid- 1964 and late

1965. One project includes an inter-

change with the Santa Ana Freeway.

Three more projects, totaling nearly

$23,000,000. will be started later this

year, extending construction for an-

other nine miles to the Orange county

line, and including an interchange w ith

with the future Artesia Freewav.

^\'ithin this nine-mile stretch, one

first-stage contract, for an overcross-

ing and approaches at 195th Street and
Centralia Road, is due to be finished

in May 1964.

The nf)rtherly extension of the San

Gabriel River Freeway, 5.4 miles in

length, between the San Bernardino

Freewa\' and the future Foothill Free-

wa\', is being designed and right-of-

way is being acquired. This section,

not on the interstate system, is now-

designated as Route 243. Construction

is about four years in the future.

Similarly, the southern extension,

from the San Diego Freeway to the

Pacific Coast Highway, is noninter-

state. It is now designated as route 240.

Studies leading to adoption of the

route are in a preliminary stage.

When completed, the San Gabriel

River Freeway will represent an in-

vestment of more than $128,000,000

for construction and rights-of-way.

Foothill Freewoy Interstate 210)

Public hearings w ill be held b\' mid-

1964 on two segments of this route in

the expectation of completing adop-

tion of the entire 53 miles within Los
Angeles Counr\' this year. The por-

tions under stud\' are a 10.5-mile sec-

tion in the Sunland-Tujunga, Montrose

and La Canada communities between

Foothill Place and Hampton Road,

and a short piece in Pasadena which
will be part of an interchange of the

Pasadena. Foothill, Colorado and Long
Beach Freeways.

A two-mile section north of Pasa-

dena bervveen Hampton Road and

Montana Street is constructed, and

the route has been adopted from the

Golden State Freew a>' east to Foothill

Place near Hansen Dam, and from
Michillinda Avenue in Arcadia to the

San Bernardino Freeway near the

county line. These adopted sections,

totaling about 40 miles, are being de-

signed. Ultimate cost of the route will

exceed 5243,000.000.

A freeway agreement has been

signed w ith the City of Pasadena for

the route between Marengo Avenue
and the east city boundary near F^ton

\\'ash. A freeway agreement also has

been completed w ith the City of Ar-

cadia for the section betw een .Michil-

linda Avenue and Fifth Avenue. Ac-
quisition of right-of-way has started

in Pasadena, and is well along in the

Arcadia area. Construction in this area

is expected to start in about five years.

The main line of the Atchison. To-
peka and Santa Fe Railroad is to be

depressed alongside the freeway be-

tween .Marengo Avenue and Wilson

Ax'enue. and throughout the section

between Flaton Wash and Santa Anita

Avenue in Arcadia the railroad w ill be

relocated in the median area of the

freewav. This will not be a longitudi-

nal encroachment as the railroad right-

of-w av w ill be excluded from the free-

Moton'sfs crossing the Vincent Thomas bridge spanning Los Angetes Harbor have fhis view o^ Son Pedro as they pass the foil plaza on Terminal Island. This

$21 ,000,000 structure was dedicated September 28, 1963, and opened to traffic November 15.

i
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The heort of the freeway network in Orange County, the Santa Ana-Carden Grove-Orange Freeway

Interchange, will be completed in the latter port of this year, looking east, the Santa Ana and Garden

Grove seporofion is at (op right of photo. The completed secfion of the Garden Grove Freeway (left

center) will be extended westward across Orange County. The Orange Freewiy will be constructed in

this area later.

This } Smile section of the Gorrfen G/ ;/ in Oronge Count)' belween Gorden Grove Boulevard

near Knoll Avenue and Newland Street will be campleted late in June (his year. It now appears to be

isolated, but work will soon be in progress (o connect this section with the rest of the route. View is

eastward. Garden Grove Boulevard at left.

way right-of-way. The tracks will be

depressed between Marengo and W'il-

son Avenues to avoid railroad grade

crossings immediately adjacent to

ramp connections to city streets. Re-

location of the railroad to the median

area is to facilitate design of the Rosc-

nicad Boulevard interchange. Steps are

being taken to move the old Santa

.\nita railroad station, once used by
Lucky Baldwin, to the State and

County Arboretum propcrt\-.

Santa Monica Freeway (Interstate 10)

.Ml of the uncompleted part of this

frec\\a\', about 12 miles between \'er-

mont .\venue in Los Angeles and the

western terminus in the City of Santa

Monica, is under construction. Work
began early this year on the last con-

tract, covering 3.6 miles between

SawtcUe Boulevard in West Los An-
geles and the Pacific Coast Highway.
The four contracts now under way
amount to more than $33,000,000.

The freeway is completed for 4.3

miles eastward from \'ermont .Avenue

to the East Los Angeles Interchange,

including an interchange with the

Harbor Freeway.

The most e.\tensi\e construction

project now in progress is the inter-

change with the San Diego Free\\a>

in West Los Angeles, which will be

completed early in 1965. It may be

possible, however, to open the free\\a\-

to traffic from X'ermont .-Xvcnue west

to La Cienega Boulevard in the latter

part of this year. Completion of the

entire 17-mile route between Los An-

geles and Santa Monica, at a cost of

about 1202,000,000, is expected late in

1965 or early in 1966.

San Diego Freeway (Interstate 405)

This important Interstate route ex-

tends for 93.6 miles in District \'II

from the Golden State Free\\a\- north

of San Fernando to the San Diego

count\- line at San Clemcnte. It is

completed for about 43 miles from its

nortlicrn terminus to Atlantic .\venue,

cast of the Long Beach Freeway, and

is under construction southeastward

to Beach Boulevard in Westminster.

Construction will start soon on a

first-stage embankment contract for

portions of the route between Beach

Boulevard and Harbor Boulevard in

Closta Mesa. Construction on the 17.5-

mile stretch from Beach Boule\ard to
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the Santa Ana Freeway will be accom-
plished in four projects, expected to

start progressively during the next

four fiscal years.

The freeway is completed south-

ward from its junction with the Santa

Ana Freeway near Irvine to the

county line. This 22-niile stretch will

be \\ idened to eight lanes, starting in

the next two or three \ears. \\'hen

completed, this freeway will repre-

sent an investment of appro.ximateh'

S3::.ooo.ooo.

Santa Ana Freeway (Interstate 5)

Continuing a program that has been
in progress for several years, this free-

way is being widened for a distance of

about 10 miles. bet\veen Main Street

in Santa Ana and Laguna Canyon
Road. This work, being done in twd
contracts, will be completed in the

late spring of this >ear. The widening
will be continued in coming \ears to

the junction of the San Diego Freew a\"

near Irvine.

A\'ork on the Santa Ana-Garden
Grove-Orange Freeway interchange,

heart of the free\\"ay network in Or-
ange County, is scheduled to be fin-

ished in September at a cost of almost

$11,000,000. The principal contract

covers 1.5 miles on the Santa Ana
Freeway between the Santa Ana River

and .Main Street, and about one mile

on the Garden Grove Freewav from
Bristol Street to Main Street. This

$7,201,100 job started in August 1962.

The interchange complex includes 16

bridge structures. There is a separation

for the Santa Ana and Orange Free-

\\ays, another for the Santa Ana and
Garden Grove Freewa\s, and a third

at .Main Street and the Garden Grove
Freew ay. The Orange Freewa\- is ex-

pected to be constructed in this area

by 1970.

Another contract in the interchange

area, including 0.8 mile of the Garden
Grove Freeway, four bridges and
widening of the existing Santa Ana
River bridge, \\as completed in mid-
1963 at a contract cost of 53,620,000.

Golden State Freeway (Interstate 5)

This Interstate route was completed
through the San Fernando Valley
when the 6.2-miIe link from Osborne
Street in Pacoima to the junction \\ ith

the San Diego Freeway north of San

Fernando \\as opened to traffic last

The Yorba Linda Freeway, opened in February 1963, serves a rural area in northern Orange County

where new homes are being built among citrus orchards and small farms. This 2.3-mile section of free-

way extends from Orangefhorpe Avenue, lower left, to the Yorba Linda community, top center. Orange-

thorpe is only one mile from the east-west Riverside Freeway.

November 8. The route is now in

operation as a freeway for 27.7 miles

from the East Los Angeles Interchange

to the San Diego Freeway, and con-

tinues as an expressway north to the

Kern county line. Total distance in

this district is 73 miles.

Conversion of the expressw ay mile-

age to full freeway standards is in

progress. \\'ork started last June on
a S.^.646.609 project covering 3." miles

in the Castaic area. The job also in-

cludes 0.8 mile of the Route 126 Free-

way and an interchange, to be finished

in early 196.5. This project is the first

of 14 planned to convert the Golden
State to an eight-lane freeway.

A contract for widening a 1.3-mile

segment of the freewa\' in Burbank
and Glendale from six lanes to eight

lanes started early this year.

Son Bernardino Freeway (Interstate 10)

This major east-west route extends

from the Golden State Freeway near

the East Los Angeles Interchange

across Los Angeles Count\' to the San

Bernardino count\' line. The mileage

in this district is 30 miles, on which
more than $63,000,000 has been ex-

pended.

The route, which has been in service

for a number of years, has been wid-

ened for a considerable distance as

traffic increased, and other such proj-

ects are planned. The 1964—65 fiscal

\ ear budget includes $660,000 for re-

construction of part of the \'incent

Avenue interchange in \\'est Covina.

NON-INTERSTATE FREEWAYS

Antelope Valley Freeway (Route 14)

The first section of this freeway,

which will bring the high desert coun-

try of northern Los Angeles County
closer to the metropolitan area, was
opened to traffic last October. This

14.4-mile segment, between Solemint

and Red Rover .Mine Road, was com-
pleted in two contracts totaling

514,786,000.

Work is in progress on another 7.9

miles which will extend the freeway
northward to a junction with the

Angeles Forest Highway near \'in-

cent. This $4,978,887 contract also

includes widening the e.xisting Sierra

Highway to four lanes for about 0.7

mile ber^\een the Angeles Forest

Highway and the Pearblossom High-

way. This job is due for completion
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These mosjive columns will support a structure of the mterchange between the Santa Ana and San

Gabriel River Freeways, now under construction in the Santa Fe Springs area.

in the spring of 1965. The next step,

for which $5,100,000 is budgeted, will

be to construct the freeway to Ave-

nue P-8 in Palmdale.

(For details on this freeway see ar-

ticle in California Hii^lyurays and Pub-

lic Works, January-February, 1964.)

Artesia-Riverside Freeway (Route 91)

The w estcrly portion of this route,

sometimes called the .\rtesia Frcew ay,

extends 21.6 miles between the Santa

Ana and San Diego Freewa\s. It is

constructed as a four-lane and six-lane

exprcsswa\' for 4.8 miles between

Normandie Avenue and Alameda
Street. This is to be converted to a

freeway in six or seven \ears. From
Normandie Avenue to the San Diego

Freeway tiie route has not been

adopted.

From Alameda -Street east to tiic

Santa Ana Freeway the freeway is

being designed in five sections, and

construction is expected to start in the

1965-66 fiscal \ear and be completed

b\- 1970. It is planned as a six-lane and

eight-lane facility.

The Ri\erside Freeway extends 19

miles from the Santa Ana Free\\a\' to

the Riverside county line, and beyond,

in another district, to the City of

Riverside. P'rom the Santa Ana Frec-

\\ av to Harbor Boulevard, a distance

of 5.7 miles, the route is full frccwa)-;

the remaining mileage in this district

is cxpressw a\', \\ hicii will be con-

verted to frcewav.

B\- the middle of this year a $1,400,-

000 project will be started to con-

struct an interchange at Dowling Ave-
nue in Anaheim. At this location the

four-lane cxpresswax' will be con-

verted to six-lane freewaw

Earl\- in 1965 it is proposed to

w iden the expressway to six lanes be-

tw cen Lemon Street and Placcntia,

and to convert to six lane freeway

from Placentia to Newport Freewa>',

all included in a $5,100,000 project

coxering 5.8 miles. Some time after

1970 the full freeway will be extended

all the w a\' to Riverside Count}'.

Route 134 Freeway

This route has been known unoffi-

ciall>' as the Colorado Freewaw
Design of the portion which will

form an eastward extension of the

\'entura Freeway from the Golden
State Freeway through Eagle Rock
to the future Foothill Freewa\' in

Pasadena, is well underway.

First work, expected to start late

this year, will be construction of a

bridge at Jackson Street in Glendale,

preparatory- to extending Monterey
Road a short distance westward. A
project including an interchange with

the Golden State Freeway and bridges

across the Los Angeles River for a

connection to San Fernando Road is

expected to be budgeted the follow ing

\car. The next project probably will

extend the freewa\' east of San Fer-

nando Road to the vicinit\' of Glen-

dale .\venue. Most of the right-of-way

for these three projects has been

acquired.

In the Glendale area this freeway

will intcrciiange with the north-south

Glendale Freewaw The section be-

tween the Glendale Freewa\' and Ave-

nue 64 is gencralh' on a side hill over-

looking the I~agle Rock district.

Design is proceeding on the basis of

split-lc\cl roadwa\s and the use of

bin-r\ pe retaining walls to avoid un-

sightl\' cuts.

The section betw een .Xvenue 64 and

Orange Grove Avenue, built some

\ears ago as a four-lane facility, will

l)e reconstructed to eight lanes. Con-

siilcration also w ill be given to w iden-

ing the existing Pioneer Bridge over

the Arroyo Seco in Pasadena w ithout

interfering with the old Colorado

Street Bridge.
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(A report on the effect of this pro-

posed freew ay on land values and real

estate activity in Glendale appears

elsewhere in this issue.)

Garden Grove Freeway (Route 22)

This freeway is being built as an

east-west route to connect the Pacific

Coast High\\a%" in Los Angeles Count\"

with the Santa Ana and Newport Free-

ways in Orange Gaunty. a distance of

about 15 miles. A short section of

about 0.8 mile in the vicinity of the

Santa Ana Freewav was completed

last August.

Construction is underway for 1.5

miles between Garden Grove Boule-

vard near Knott Avenue and Xewland
Street, to be completed in mid- 1964

at a cost of S3,"44.806. \\'ork will

start early this year on a one-mile

section from Haster Street to Man-
chester Avenue, and by the middle of

the year it is expected that three more
contracts will be in progress, covering

a distance of 4.7 miles from Haster

Street to New land Street.

It is anticipated that funds to com-
plete the freeway to its eastern termi-

nus at the New port Freeway will be

provided in the 1965-66 budget. Con-
struction of the westernmost two
miles between the Pacific Coast High-
way and the San Diego Freeway
probably will start after 19"0.

Glendale Freeway (Route 2)

The Glendale Freewa>'. a part of

the new Route 2. will extend for a dis-

tance of 12.2 miles from the Holly-

wood Freeway through the Silver

Lake District of Los Angeles and

through the City of Glendale to a

connection with the proposed Foot-

hill Freewav (Interstate 210).

The existing six-lane 2.4-mile sec-

tion bersxeen the Los Angeles River

and Avenue 36 will be widened to

eight lanes at an estimated cost of

$r.500,000.

Design work is in progress on two
portions of the route totaling 9.1

miles. The section from the Holly-
wood Freeway to Glendale Boulevard

will include an interchange with the

Holl_\-\vood Freeway near X'ermont

Avenue. The other section extends

from Avenue 36 to Foothill Boule-

vard.

Looking south along the San Gabriel River Freeway under construction. Rose Hills Road crossing is /n

center, and Whittier Narrows Dam is at the left.

Interchange begins to take shape at Valley Boulevard as the San Gabriel River Freeway eonsfrudlon is

being pushed in southeastern Los Angeles County.
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Frcewav agreements have been exe-

cuted \vith the City of Glendale for a

portion of an interchange bct\\ ecn the

Glendale and Colorado Frec\\a\s.

Other necessary agreements are ex-

pected to be executed by mid- 1964.

Harbor Freeway (Route 11)

This freeway, which connects

downtow n Los Angeles with the har-

bor district, was completed in 1962

from the Four-Level Structure to San

Pedro, a distance of 22 miles, at a

cost of $104,600,000.

Design of a project to widen a four-

lane section between Battery Street

and Pacific Coast Highway to six lanes

is nearing completion.

An interchange between this free-

wav and the Long Beach Freew ay to

the west of the recently completed

Vincent Thomas Bridge is being de-

signed.

Hollywood Freeway (Route 101-170)

The Hollywood Freeway, com-

pleted from Spring Street in down-

town Los Angeles to Magnolia Boule-

vard in North HolKwood, will be

under construction in 1964 toward its

junction with the Golden State Free-

way in Pacoima. First work to start

will be construction of embankment

from Laurel Canyon Boulevard to the

northern terminus, a cooperative proj-

ect in which the Los Angeles City De-

partment of Water and Power will

supplv 1,250,000 cubic yards of earth

from its Tujunga Spreading Grounds.

The next step, to be started later in

the year, will be the construction of

the 2.5-mile freeway section between

Magnolia Boulevard and \'ictory Bou-

levard. A later contract will cover the

construction from \'ictory Boulevard

to the Golden State Freeway.

Preparations are being made to

widen the Hollywood Freeway from

six lanes to eight lanes in the Holly-

wood area, from Sunset Boulevard to

the Pilgrimage Bridge. The first proj-

ect w ill be to add one outbound lane

in the two-mile section from Franklin

Avenue to the Pilgrimage Bridge, for

which $800,000 is budgeted.

Huntington Beach Freeway (Route 39)

Route location stvuiics were started

in 1958 on this north-south route

w hich is planned to connect the Pa-

cific Coast Highway and the Foothill

32

Freewa\- in the general vicinity of the

existing Beach Boulevard. .\ public

hearing is expected to be held in the

latter part of 1964 on the portion of

the route between the Pacific Coast

Highw ay and tlic Ciarden Grove Free-

wa\-. Studies on tiic northern part of

the route w ill be presented at a later

public hearing.

Long Beach Freeway (Route 7)

The Long Beach Freew ay, in opera-

tion for several years between the

City of Long Beach and the San Ber-

nardino Freeway, will be extended

north to the Foothill Freeway in Pasa-

dena, and southwest to the Harbor

Freeway in San Pedro. The section

between Long Beach and San Pedro,

including the completed Terminal

Island Bridge, formerly was referred

to as the Seaside Freeway.

Construction started late in 1963 on

a one-mile extension of the freeway

north from the San Bernardino Free-

way to \'alley Boulevard. The route

has been adopted for another 1.1 miles

to Huntington Drive, and is under

study north to Foothill Boulevard.

This latter section on which a public

hearing will be held this spring, will

include an interchange of the Long

Beach, Pasadena, Colorado and Foot-

hill Freeways in the Pasadena area.

Construction of this interchange w ill

be a major step in linking the free-

ways of the district into a smoothl\-

operating system, and will provide

many new alternate routes of travel.

Meanwhile there are plans to start

next year on the job of widening the

freeway from six to eight lanes for

a distance of 13.4 miles between the

Santa Ana and San Diego Freeways,

at an estimated cost of $4,500,000.

Marino-Slouson Freeway (Route 90)

The new Route 90 Freeway will

combine the old Marina Freeway

which was a part of former Route

60, and the Slauson Freeway, former

Route 221. Route 90 is planned to ex-

tend for a distance of 22.2 miles be-

tween the Pacific Coast Freeway, and

the San Gabriel River Freeway. The

westernmost 2.6 miles, between Lin-

coln Boulevard and tlie San Diego

Freeway, has been adopted, design

\vork is in progress, and right-of-w ay

has been acquired. Funds are budgeted

for construction of part of an inter-

change with the San Diego Freeway.

I'he exact western terminus of the

route depends on the location ulti-

mately selected for tlie Pacific Coast

Freewa\- in the area.

Location studies are in progress on

tlie eastern part of the route between

the San Diego and San Gabriel River

Frecwaxs.

Newport Freeway (Route 55)

This north-south route in Orange

County is completed from the River-

side Freeway to the Santa Ana Free-

wa\-, a distance of 6.6 miles, and is

under construction south for anotlier

two miles to Warner Avenue. This

section is due for completion late in

1964, and construction is expected to

start early in 1965 on a 3.9-mile proj-

ect from \\'arner Avenue to Bristol

Street-Palisades Road. \\'hen com-

pleted, this freeway will be 17.7 miles

in length, extending southw ard to the

Pacific Coast Freeway, and carrying

traffic on four lanes, with provision

for widening to six lanes.

Ojai Freeway (Route 33)

This freeway is completed for four

miles north of \'entura to Mills

School. An interchange with the \'en-

tura Freeway was opened in June

1963. The route is adopted for 11

miles from Mills School to Cozy Dell

Can\(>n, northwest of Ojai, and this

section is being designed. Location of

the remainder of the route in this dis-

trict, extending to the Santa Barbara

county line, has not been adopted.

Orange Freeway (Route 57)

This proposed north-south route

will be important to eastern Los An-

geles and Orange counties. It w ill ex-

tend south from the Pomona Freeway

crossing the proposed Vorba Linda

Freeway and the existing Riverside

Freeway, passing through the Santa

Ana-Garden Grove interchange, and

continuing south to the Pacific Coast ,

Highw a>-. The route has been adopted
j

for a distance of about 20 miles be-
j

tween the Pomona and Santa Ana i

Freewa>s. The route between the !

Santa Ana and Pomona Freeways is

being designed in six sections, with

construction several years in the

future.

California Highways and Public Works



"^TiHiiri

Pacific Coast Freeway Route 1)

This IS me longest iztewiy planned

in District \~[l: it \\t\\ extend about

113 miles from the \"entura Freeway
north of Oxnard to Serra Junction at

Capistrano Beach, in Orange Count\'.

The only portions constructed to date

are a 6.8-niile section south of Oxnard
and a connection beirv^ een the Pacific

Coast Highway and the San Diego
Freeway in Capistrano Beach. Adopted
portions of the route total 31 miles.

Briefly, the status of the route, from
Eiorth to south in the district, is as

follows:

El Rio to Oxnard: location of the

route is being considered in connec-

rion with the Oxnard B\-pass. on
which n.^'0 public hearinss have been
held.

Oxnard to Calleguas Creek. 6.8 miles

constructed in 195".

Conversion of the existing three-

fane Pacific Coast Highway to free-

way standards in the ^nciniri' of Point

Mugu Naval Station is planned for the

fntnre.

I Calleguas Creek to Malibu Canyon
Soad: California Highway Commis-

sion hearing on adoption of route,

about 22 miles, was held in Santa

Monica Februar>- 25, 19<M^. and two
district hearings were held in 1961.

Malibu Canyon Road to terminus

of the Santa .Monica Freeway in the

Gt>" of Santa .Monica: In addidon to

conventional inland locations, route

location studies on this 1 3-mile section

are considering the possibilit^ of lo-

cating all or part of the freeway on
a causeway offshore in the ocean; an

alignment along the existing shoreline

on a \*idened beach; or various com-
binations of causeway and shoreline

locations.

In 1961 the U.S. .\nny Corps of

Engineers was engaged by the Divi-

sion of Highway's to study the feasi-

bilit>" of the marine locations. A report

of this study, received in November
1963. is being reviewed by the division

and by other interested state agencies.

This report covers only the marine

phase of the project. Conventional

land locations are being studied by
the division.

The Corps of Engineers investigated

nine alternate offshore and onshore

freeway alignments involving eanh
fills and embankments, beach widening

and structures. Initial costs were esti-

mated at from $121,000,000 to $408,-

000.000. The report concluded that:

1. It is engineeringly feasible to

construct the proposed freeway on a

marine alignment.

2. A joint highway-recreational fa-

cility" extending from Santa .Monica to

.Malibu would enhance the recreauonal

potential of the area.

?. .Maintenance and sand b\"passing

operations in connection with each of

the plans conadered are feasible.

4. It is not exp)ected that building

any of the considered projects would

pose insurmountable problems to the

construction industry.

From Santa .Monica sooth to the

end of the route, location studies are

being made except in the fqllo'wmg

areas: 10 miles in Orange County-

(Huntington Beach-Newport Beach)

already adopted; 14 miles bens een D
Segundo and the Harbor Free%\ ay in

AMlmington; and about 5 miles be-

tween the .Marina del Rey and Oh-m-
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pic Boulevard on the Santa Monica

Freeway.

The Division of Highways is carry-

in-^ on a program of improvements to

existing Pacific Coast Highwa>- facih-

tics in Orange Count>- to provide bet-

ter traffic facilities in the intermi be-

fore the frecwav is built. The general

objective is to provide a four-lane di-

vided highway with median wide

enough for left-turn pocket lanes,

\\ ider shoulders, improvements to the

signal svstem. Some of these projects

arc financed in part b>- the cities con-

cerned.

Pomona Freeway (Route 60)

Construction started late in 1963 on

the Pomona Freeway, an eight-lane

cast-west facility that will link Los

Angeles and Pomona by 1970. As U.S.

60 ft will extend eastward beyond Dis-

trict \'II to Riverside to connect with

routes going north, south and east. At

the Los Angeles end it ties into the

Santa Monica, Santa Ana and Golden

State Freeways. Ultimate cost of the

30-mile freeway is estimated at

593,000,000.

The first segment, to be completed

in about two vears at a cost of more

tiian 18,000,000, ^\•ill take the free-

way 2.2 miles east from the East Los

Angeles Interchange to Third Street

near Downey Avenue. Excess em-

bankment material from this project

is being placed along the route be-

tween Findlay and Markland Avenues

in the Montcbello-Alonterey Park

areas.

Another project started recently will

extend freewa\- construction to Woods

Avenue, including a four-level inter-

change with tiic Long Beach Freeway.

Widening of tlie Long Beach Freeway

between Third Street and Olympic

Boulevard also is part of this $10,000,-

000 project.

The Pomona Freeway is budgeted

for the four-mile section from Arroyo

Drive in the South San Gabriel area

to the San Gabriel River Freeway, and

is expected to be opened to that point

late in 1966. Substantial traffic relief to

the San Bernardino Freeway and parts

of the Santa Ana Freeway is antici-

pated.

Embankment work is in progress in

the vicinity of the Atlantic Boulevard

interchange, using excess material

34

from the Long Beach Freeway con-

struction project.

Design work is progressing for the

easterlv portion of the Pomona Free-

way through Puente Hills, Hacienda

Heights, Puente and Diamond Bar

Ranch to the San Bernardino county

line near Riverside Drive. The easterly

portion of the route will include inter-

changes ^\ith the future Huntington

Beach, Orange and Corona Freeways.

Route 126 Freeway

This 51 -mile freeway is planned to

connect the Ventura Freeway at \'en-

tura and the Antelope \'alley Freeway

near Solemint, via the Santa Clara

River Vallev. The first five-mile sec-

tion, from '\'entura to Saticoy, was

opened to traffic in April 1963, and

another 8.5 miles extending northeast-

ward through the City of Santa Paula

is under construction and will be com-

pleted in mid- 196 5.

A public hearing was held in Fill-

more Januarv 15 on the location of

22 miles of this freeway between

Santa Paula and the Los Angeles

county line. From there to the Ante-

lope \'allev Freeway the route has

been adopted. An interchange with

the Golden State (Interstate 5) Free-

way is under construction in the

Castaic area as part of a freeway con-

version project.

Simi Valley Freeway (Route 118)

First construction on this east-west

route, to serve the rapidly growing

Simi Valley, is planned for the 1965-66

fiscal year. A five-mile section be-

tween 'Kuehncr Drive in the eastern

end of the valley and Santa Susana

Avenue in the west San Fernando

\'alley, including the Santa Susana

Pass, will be the first project started.

An estimated $12,000,000 will be re-

quired to finance the work.

The adjoining three-mile segment

between Kuehner Drive and Tapo

Street is tentatively scheduled for

construction starting in the 1966-67

fiscal year. The two projects are timed

for completion at the same time, thus

providing traffic service to the com-

munity of Santa Susana at the earliest

possible date. Coi"pletion of the route

five miles farti. west to Madera

Road is anticipated by 1970, at whicli

time the entire Simi Valley will be

served bv this freeway.

Location of the route between De

Soto Avenue and the route of the

future Foothill Freeway in the vicin-

ity of Hansen Dam, about 11 miles,

was the subject of a public hearing

January 9. A hearing is planned early

this year on location of the western-

most part of the route, from Madera

Road to the Route 126 Freeway near

Saticoy, about 16 or 17 miles.

It is estimated that total outlay for

construction and right-of-way on this

47-mile freewav will amount to ap-

proximately $132,000,000 by 1980.

Pending construction of the free-

wav, a number of intersections on Los

\ngdes Avenue, the existing facility,

are being improved to help relieve

traffic congestion in the valley. 1-irst

of these projects was completed last

May at Tapo Street in Santa Susana,

where the intersection was widened

to four lanes, left turn lanes provided,

and traffic signals installed. A similar

improvement, with signals, is planned

for SNcamore Drive. Improvements

without signals will be made at five

other intersections.

Ventura Freeway (Route 101)

The most important event of the

year on this freewa>- was the opening

of a 2.7-mile section which completed

the route through the City of \'en-

tura This project, and an adjoining

section opened a year earlier, elimi-

nated a traffic bottleneck "f l""g

standing bv taking through traffic ott

several miles of city streets. Traffic

on Thompson Boulevard decreased 50

percent after the frcew ay opened.

The latest construction included
,

an interchange with the Ojai Freeway

and a short section of that route to

connect with previously completed

mileage.

North of Ventura a lO-nule section

of four-lane highway and expressway

extending to the Santa Barbara county

line is under design as freeway.

Progress continued during the >
ear

in converting expressway portions of

this route to freeway. Within the next

few years the entire 75 miles from

C^,lendale to Ventura will be freeway.

The most rccentK' completed project

was the Ciicsebro Road interchange,

costing $530,000.

Seven projects for the construction

of interchanges, overcrossings, front-
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age roads and other elements required

for conversion of the express\\"ay are

underway or planned to start in the

first half of this \"ear. Several others

are in the design stage.

The last large freeway conversion

project, extending for 3.6 miles be-

tA\ een \'inevard Avenue in El Rio and

the completed freeway section near

Telephone Road in .Montalvo. is fi-

nanced and will start early in 1965.

The work, to cost approximately

$7,500,000 will require two years to

complete. It will include three inter-

changes, an overhead crossing of rail-

road tracks, an additional bridge

across the Santa Clara River, parallel-

ing the existing structure, and five

other bridges.

Yorbo Linda Freeway iRoute 42>

The first part of this freeway, 2.3

miles between Orangethorpe Avenue
and Vorba Linda Boulevard, was com-
pleted in Februar\" 1963. One mile of

express\vay connects the south end of

the section to the Riverside Freeway.

Ultimately the Yorba Linda Freewav
\\ill extend northwestward across

Orange Count>". then west across the

proposed Huntington Beach Freew ay

to a junction with the Santa Ana
Freeway in the Xorwalk area, a dis-

tance of about 20 miles.

Robert M. Haynie
Appointed to CTBA
Governor Edmund G. Brown ap-

pointed Robert \l. Haynie. 49, San
Francisco building contractor, to the

California Toll Bridge Authoritv on
.March 16. 1964.

He succeeds James F. Thacher. who
resigned to accept appointment to the

Trustees of the California State Col-

leges.

Haynie. a native of \'irginia. at-

tended Randolph-.Macon .Militar^i-

Academy there. He was graduated
from Tulane L'niversity in New Or-
leans with an LL.B. degree and was
admined to the Louisiana State Bar.

He is a partner in the corporation

of Haas and Haynie in San Francisco.

He is a former member of the board
of directors of the San Francisco

Chamber of Commerce, is a director

of Columbia Park Boys Club, and a

member of the board of governors of

Bav Area Council.

Son Diego Will Host

June WASHO Meeting
High\va\- leaders from Texas to

Alaska and Hawaii will gather in San

Diego in mid-June for the 43d annual

conference of the Western Associa-

tion of State Highw av Officials.

The conference, which will take

place at the El Cortez Hotel from

June 15 through June 18. will bring

together highway commissioners, ad-

ministrators, staff engineers, legal and

right-of-way experts from the 14

states ^^hose highway departments

and federal bureaus comprise the as-

sociation, along with automobile club

leaders and representatives of the

highway construction industr>-.

The western states' progress in con-

structing their share of the national

s>"stem of interstate highwa>"s is ex-

pected to be a major topic of discus-

sion, along with the outlook for high-

way improvement after 1972. when
the current federal aid program is

scheduled to reach completion.

Association President Forrest

Cooper. State Highway Engineer of

Oregon, ^ill convene the opening ses-

sion at 2 p.m. on .Monday the 15th.

Among the principal speakers sched-

uled to appear at the general sessions

are:

L'.S. L'ndersecretary of Commerce
Clarence D. Martin. Jr.; Federal High-

\\ ay Administrator Rex .M. W'hinon;

Executive Director D. Grant .Mickle

of the Highway Research Board; Cali-

fornia State Senator Randolph Collier;

J. Burch .Mc.Morran, Superintendent.

New York State Department of Pub-

lic A\'orks, and President of the Amer-
ican Association of State Highway
Officials; and Executive Secretary A.

E. Johnson of .AASHO.
Following the general sessions .Mon-

day afternoon and Tuesday morning

there will be a series of committee

sessions through Thursday morning.

Committee activit\' will be in the

fields of construction, maintenance,

design, administration, forest roads

and legal and right-of-way.

Principal A\"ASHO officers in addi-

tion to Cooper are: vice president,

John C. -Myatt, Chief Engineer, Ha-
waii Division of Highways; and sec-

retarv-treasurer, C. Tavlor Burton,

Kofmon Renamed to

Highway Commission
Governor Edmund G. Brown has

reappointed Abraham Kofman, pub-

lisher of Alameda ThtiesStar and San

Leandro Momhig Se^as to the Cali-

fornia Highwa>' Commission for a

four-\'ear term.

Kofman was first appointed by
Governor Brown in 1961. A native of

Brockton. Massachusetts, he has been

in the new spaper business since he was

16. He is a member and former direc-

tor of the California Newspaper Pub-

lishers Association and belongs to the

Masons, the Shrine, Elks and Eagles.

He is past president of the Jewish

Welfare Federation of Alameda and

Contra Costa Counties and of the

Oakland Lodge of Bnai B'rith.

He acquired the Alameda T'rmes-

StJT in 1939 and founded the San

Leandro Morning Xe^is in 1950.

He and his wife. Sara, have three

sons. The family home is at 1940

Franciscan Way, Alameda.

Director of Highways, Utah State

Department of Highways.

J. C. \\'omact California State

Highw ay Engineer and a past presi-

dent of WASHO. is chairman of the

host state committee arranging the

conference. California last hosted the

WASHO Conference in 195L in San

Francisco.
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Chairman Alfred J. Stern of the State Park Commission addresses the ioinf commissions and the audience;

at his right is Robert B. Bradford, Administrator of the State Highway Transportation Agency. At Mr.

Stern's left is Charles DeJurk, Director of Parks and Recreation, and beside him is John Eisbach of the

Park Commission. In the upper row, left to right, is Roger S. Woolley, Highway Commission; Margaret

Owings, Park Commission; John Erreco, Director of Public Works; Sterling Cramer, Park Commission, and

Karl Wray, Vice Chairman, Park Commission.

Staff members followed meeting intently. Shown
here, foreground to background, are J. C. Womack,
State Highway Engineer; John A. iegarra. Deputy

State Highway Engineer; James Warren, Deputy

Chief, Parks; Edward F. Dolder, Director of the

Division of Beaches and Parks; Earl Hanson, Deputy

Chief, Parks; Carl Anderson, park ranger V, Eureka.

JOINT MEETING
The California Higii\\a\' Commission and the California State Park Commis-

sion met in joint session on January 24, 1964, for the purpose of discussing prob-

lems of highway location in and near California state parks. Many members of

the staffs of both divisions also attended, as did an audience of about 100 inter-

ested citizens.

Below: Another view of joint commissions at meeting. Mr.

Womack of Highways in foreground, and at extreme right,

(not visible above) is Franklin Payne, Highway Commissioner.

f

Below: Audience included Joseph Pollard of Los

Angeles County; Newton B. Drury, ex-Chief of the

Division of Beaches and Parks; Charles L. Howard

of Oakland; and State Senator John C Begovich

of Jackson.
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clockwise from center right: Horry Freeman,

Deputy Director, Public Works; Cart Anderson,

Beaches and Porks, ond Fred Meyer, State Porks

Forester; James Warren, Beaches ond Parks; Dr.

Ralph Choney, University of California, professor

emeritus, discoverer of "dav/n redwood" in China.

In liis opening speech. Park Commission Chairman Alfred J. Stern, who pre-

iidcd, said the Park Commission in the past \ear had adopted a poiic\' resolu-

:ion which in part says: "Land acquired for the use and enjoyment of the

jeople is preserved for this and future generations as state parks, scenic and

icientific reserves, historic units, receration areas and state beaches. These lands

;hall be fimly held against the pressures of expediency, that is, for use for high-

,\a\"s, school sites, parking lots, public buildings, utilities, or other nonconforni-

ng uses. . .
."

On behalf of the Highway Commission, of which he is chairman, Transporta-

ion Agency Administrator Robert B. Bradford said: "We have the objective

)f locating routes and spending highwa>' money in the greatest public interest

is we see it . . . We never adopt a route . . . without talking to the public

ind holding hearings and inviting comments. . .

."

"So far as parks are concerned, . . . our objective has been and will continue

:o be to avoid parks altogether at ail levels of government if we can do it—

itate parks, county parks, regional parks, city parks—and if we can't avoid a

3ark altogether, our objective has been and will continue to be to minimize

my damage. . .
."

An important result of the meeting was the appointment of a permanent

:ommittee of two members of each commission for better liaison in the future

)etween the commissions. Bradford appointed Highway Commission members
i\'hitehurst and Woolley; Stern appointed Park Commission members Owings
ind Fleharty (latter not present).

5e/ow; Overall view. Highway Commissioner William S. Whiteburst (upper row right} has joined meeting. Men in foreground are members of press. Above,

right: Commissioner Elsbach answers question by pointing to Division of Beaches and Parks exhibits on wall.



LARTS Prosram
Phase One Completed On

9,000-square-mile Area

By J. W. SHAVER, Assistant District Engineer—Advance Planning

DISTRICT

The greater Los

Angeles area ex-

tends over some
9,000 square miles,

encompassing three

counties, a portion

of two others, and
122 cities. Within
this area live well

over 7'/2 million
people, whose collective transporta-

tion needs, both now and in the future,

establish the pattern from which plan-

ners develop tomorrow's transporta-

tion facilities.

To determine \\ hat that pattern is—

and why—is the mammoth undertak-
ing of the Los Angeles Regional
Transportation study, one of the larg-

est cooperative efforts of its kind be-

tween federal, state, county, and city

governments ever attempted. Under
the general coordination of the Divi-

sion of Highways, the study has been
in progress since January, 1960, with
the Bureau of Public Roads, the Hous-
ing and Home Finance Agency, the

State Office of Planning, the Counties
of Los Angeles, Orange, \'entura, San
Bernardino, and Riverside, and the 122

cities within the area participating.

The study will furnish valuable infor-

mation about what the area's traffic

needs will be in 1965, 1970, 1975, and
years beyond. From these data, trans-

portation planners on all levels of gov-
ernment will be able to develop trans-

portation facilities to meet these needs
and to integrate their plans w ith those
of the other jurisdictions.

First Phase

Phase one of the LARTS program—
a detailed examination of the area as it

existed in 1960—has just been com-
pleted. In the process of analyzing

1960, the LARTS staff also undertook
the basic job of developing and test-

ing methods through which future

vehicular movement can be predicted.

Through postcard questionnaires

and interviews with the area's niotor-

Visual renderings of LARTS data help fronsporfahon planners survey a situation at a glance, tooting

over some LARTS maps here ore District VII personnel (left to right) R. E. Deffenbach^ District Engineer-

Planning; Metropolitan District Engineer E. T. Telford, who is LARTS Study Director; John W. Shaver,

Assistant District Engineer— Advance Planning; Gibson Fairman, District Planning Engineer— LARTS.

ists at home, in the office, and on the

roadside, the LARTS staff compiled

information concerning present move-
ment of people and goods in terms of

origins, destinations, frequenc)', and

lengths of vehicle trips. (This data-

gathering process is described in a

previous article on LARTS, California

Highii-ays and Public Works, Januar\-

February 1961.) To this were added
socioeconomic details, including hous-

ing t\ pes, number of vehicles owned,

and famil\' income. Next came an in-

ventory of residential, industrial, agri-

cultural and other land uses through-

out the area. Finally, the location and

length of each segment of the free-

way, higiiw a\', and major street net-

work w ere determined, as well as the

travel speed on each.

These raw data, when coded for

electronic processing, filled 600,000

punchcards. If placed end to end,

these cards would stretch 70 miles, or,

if stacked, would reach the approxi-

mate height of a 35-stor\- building.

Formulas Produced

From the analysis of this vast store-

house of facts, mathematical relation-

ships between movements of people

and land use were developed, and

these formulas, collectively, are know n

as the "transportation model."

The transportation model is by no

means a simple assemblage of traffic

counts and origin and destination

studies that show where people are

going and in what volumes at wiiat

times. Rather it also scrutini/es tiic

socioeconomic factors which induce

people to travel and which influence

the number, length, and purpose of

their trips.
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FACTS ABOUT LARTS STUDY AREA
1960

AllfOITS-lAIHOADS- DOCKS
24, 400

ACIES

SHEETS AND
HIGHWAYS
209,000
ACIES

AGRICULTUIAL
849,000

ACIES

lESIDENTlAL

369,000

ACIES

COmmEICIAL
AND PAIKING

39,000

ACIES

INDUSTIIAL AND
TIUCK TEIMINALS

92,000

ACIES

lECIEATlONAL AND
INSTITUTIONAL

142,000

ACIES
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An apartment house, for instance,

generally produces fewer auto trips

per da\- per unit than a single-faniil\'

residence, the study shows. Areas

housing lower income families gen-

erally- produce fewer auto trips per

household tiian areas of higher faniil\-

income. As might he expected, the

numher of automobiles owned per

famil\' has the greatest influence on

the numher of auto trips made. Among
other findings regarding length and

purpose, it was found that the average

shopping trip was con.siderably shorter

than the iournc\' to work. These and

man\- otiier conclusions which were

known or at least suspected qualita-

tively before have now been meas-

ured and quantified—and, more im-

portant, have been interrelated in a

manner which is useful in predicting

future traffic.

Auto Trips Analyzed

The LARTS transportation model

analyzes automobile trips by five gen-

eral t\pes: home-work, home-siiop-

ping, home-other, work-other, and

other-other. The three home-based

types of trips account for 67.2 percent

of ail auto trips. The home-work trip,

of course, accounts for most of the

peak hour traffic. The "other" category

includes trips whicii begin and/or end

some place other than home, sucii as

trips taken for business, recreational,

medical, educational, or social reasons.

Of all auto trips, LARTS discovered,

30..^ percent are of the home-other

type, 21.7 percent of the home-work
type, 21.5 percent of the otiier-

other t\ pe, 15.2 percent of the home-
siiopping t\pe, and 11.3 percent of the

work-other t\pc. Detailed information

about the length, number and direc-

tion of these trips can be of value not

only to transportation planners, but

to other planners as well.

Another aspect of the transportation

model important to planners is its

ability to siiow the sphere of influence

a particular business, shopping or resi-

dential area has in attracting traffic.

When travel desires to and from a

given area are plotted on a map, the

visual result is a star-shaped pattern

w ith beams spreading asymiiietricall\-

to show the number of drivers, the

distances the\' travel, and the direc-

tions from w hicli tlic\ come for \ari-

ous trip purposes (see illustration page

41). From such volume and direction

patterns, transportation planners can

(]uickl\' assess traffic needs.

Techniques Tested

The validit\- of these techniques and

of the man\' others that make up
the LARTS transportation model w as

tested to insure that the model would
be a useful predictive tool. Ground
traffic counts were taken along nine

screenlines in the LARTS area and

were compared with the traffic that

had been computed mathematically.

The computed counts average only 7

percent higher than the actual counts,

indicating a good level of accuracy

for the model.

The model, however, is not to be

treated as static. If, for example, trip

lengths become longer or shorter in

Concentration of population in the LARTS study area is shown in the above map.
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AUTO DRIVER TRAVEL DESIRE PATTERNS FOR A RESIDENTIAL ZONE

WORK TRIPS SHOPPING TRIPS TOTAL TRIPS

the future, or if higher incomes and
shorter workweeks prompt fewer
business trips and more social or rec-

reational trips, these trends will be

incorporated.

Wkh a workable model at hand, the

LARTS staff is now beginning phase

rv\ o of the program—the allocation of

population, employment and land use

for 1980 to traffic zones from infor-

mation provided by the participating

cities and counties.

While the primar>- objective of

phase one was to establish a sound

predictive tool, a valuable byproduct

to government planners was the de-

tailed analysis of the LARTS area as

it existed in the 1960 base >ear. In that

year, the study area contained about

half of California's population and

over 4 percent of the nation's popu-

lation. Nearly 90 percent of the area's

population was in Los Angeles and

Orange Counties, and the population

had more than doubled during the

previous decade.

Over 23 percent of the families in

the area had annual incomes over

$10,000. By comparison, less than 22

jjercent of California's and about 15

percent of the nation's families were

in this category in 1960. As might be

expected. LARTS maps show a strik-

ing similaritN" in the geographic distri-

bution of family incomes and number
of cars o\\ ned.

'Old People' Theory Exploded

It is sometimes thought that the av-

erage age of Southern Californians is

much higher than the rest of the na-

tion's, but LARTS findings do not

confirm this. While milder climate

does attract older people, the study

suggests that increased economic ac-

tivity has caused immigration of large

numbers in the famih-forming. child-

bearing age brackets berween 18 and
35. In 1960, median age in the LARTS
area was only 30.6. which is not much
higher than the national median of

29.5. or the California median of 30.0.

Further, the LARTS percentage of

population over 65 was 8.9, a notch
low er than the national average of 9

percent and a notch higher than the

California average of 8.8 percent.

Of 5,776,000 acres in the srudv area,

approximately 69 percent or 4,000,000

acres were vacant, of which 2.800,000

are probably unusable. About 850,000

acres were devoted to agriculture,

87.000 to recreational facilities, 39,000

to commerce, 92,000 to industry, and
369,000 to residential use.

Population Density

The net population density was
about 20.5 persons per acre of resi-

dential land, excluding streets. With
residential streets included, the density

drops to 16.5 persons per acre. Single-

family housing accounted for over 75

percent of all housing units. In recent

years, however, the percentage of new'

multiple housing units has increased

sharply. In 1958, for e.xample, the net

increase of multiple units in Los An-
geles County exceeded the net increase

of single family dwellings for the first

time.

Average miles traveled on a week-
day in LARTS area were 88,100.000

in 1960. "Long" trips, those exceeding

26 miles, were 4.2 percent of total

trips, but accounted for 19 percent of

the miles driven.

LARTS findings reiterate that free-

ways can handle more traffic at higher

speeds than conventional highways.
This is reflected in the fact that free-

ways, which are only 5 percent of the

total lane miles in the LARTS area,

carr>- 24 percent of the total vehicle

miles, at an average speed of 49.7 miles

per hour in comparison with average

nonfreeway speeds of 28 miles per
hour.

Statistics such as these are only a

small portion of the 1960 data avail-

able to participating local governments
right now. .Much other detailed infor-

mation on land use. employment, trip

production, trip distribution, traffic

volumes and other categories is also

available, together with staff assistance

in the interpretation of them. And
within the next year and a half, when
the study's second phase is tentativelv

scheduled for completion, LARTS
will become even more important to

transportation planners on all levels

of government as it supplies a forecast

of 1980 transportation requirements.
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Glendale Report Preconstrucfion Study

Shows Freeway Benefits

Summation By STUART L. HILL, Headquarters Right-of-way Agent

DISIRICT

VII

Real estate activ-

it\' in Glendale has

doubled since the

adoption of a route

for the \'entura
Freeway through
the cit\-. Even
though the free-

way isn't built \et,

properties close to

the proposed route have increased in

value by 40 percent since 1959; b\-

comparison, properties in the rest of

the town have only increased 20 per-

cent. This price increase reflects the

development of an intense demand for

property along the proposed route—

a demand which anticipates the bene-

fits of freeway construction by many
years.

The Glendale stud>- reveals that ( I)

older and well-established suburbs

benefit as much from freewa\s as the

new suburbs on the urban fringe, and

(2) as soon as a route is adopted, the

community begins to experience the

economic benefits that are associated

with freeways.

The beneficial effect of freewavs

upon real estate activity in the urban
fringe has long been recognized. In

Southern California, the urbanization

of Orange County and the San Fer-

nando Valley are classic examples of

the economic benefits that accompany
improvements in the transportation

system. Freeways here have meant
new homes, new apartments, new-

shopping centers, new industr\-, new-

recreational uses. Freewa\s have pro-

vided the means for extending the

whole gamut of urban land uses to

areas which were formerly too remote
to pla\- a role in our midcentury pop-
ulation explosion.

Some Changes Overlooked

While we have concentrated our
attention upon the spectacular changes
that have occurred in areas such as

Orange Count>-, we have oxcrlooked
some equally spectacular changes that
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Location of the proposed freeway through Glendale is shown in the obove mop. For purposes of study

the community was divided into six bands or zones designated as Areas A, B, C, S, D, and E proceeding

from south to north.

have been occurring in the older sub-

urban areas, such as Glendale, which
are much closer to the central city.

To the casual observer these changes

don't appear to be as spectacular. W'e
don't see vacant land transformed—
almost overnight—to new subdivisions,

supermarkets, schools. The changes

are less perceptible because they occur
in an area that is already devoted to

urban uses.

The adoption of the Ventura Free-

way (Route l}4) through the City of

Cilcndale has offered the Division of

Highwa\s a unique oportunity to

study and understand some of these

changes. Glendale is an excellent coni-

munit\- to study because it is rcla-

tivel\- homogeneous and neighbor-

hood patterns tend to be very well

defined.

Tw ent\' \ears ago, Glendale was

often referred to b\- radio comedians

as a conservative, if not stodg\-, tow n

that rolled up its sidewalks at nine

o'clock every night. Today, however,

this town is taking very progressive

and vigorous .steps to cope with the

modern problems of an urban com-
munit\-.

(Glendale has alwa\s been essen-

tialh' a residential communit\- with
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the vast majority of its residents com-
muting the 8 to 10 miles to Los An-
geles dail\". Xearl\' ever\one lived in

and owned their own home. Glen-

dale's character was set during a time

when home ownership was much
more difficult to achieve than it is

toda\'. The town had an excellent

school s\"stem and took pride in hav-

ing more churches and fewer bars per

capita than most comparable com-
munities. In an era of "classness"

Glendale offered an attractive atmo-

sphere for the average middle-class

famil\' seeking a stable environment.

Population Increase

The population of Glendale in 1963

is estimated to be 129,187, up about 8

percent from the 1960 census figure

of 119,442. The 1950 census counted

95,702 people in the city limits. Glen-

day, toda\', is the third largest tow n in

Los Angeles County, and, if present

trends continue, its 1980 population

may approach 190,000.

The commercial center of the town
is traditionally located at Broadway
and Brand, although it has tended to

gravitate one block north in recent

years to Brand and Wilson. Brand
Boulevard is the prime retail street.

Central Avenue, Glendale Boulevard,

Broadwa>" and Colorado Boulevard

also have many retail outlets which
vary from neighborhood stores to

multimillion-dollar enterprises such as

Robert \\'ian's "Bob's" drive-in res-

taurant and food industry complex.

There are numerous other retail stores

scattered about the remainder of the

city serving local trade. Manufactur-
ing is generallx' confined to the strip

along San Fernando Boulevard and on
the site of the former Grand Central

Airport just north of the Golden State

Freew ay.

In a ver\' general manner, excepting

the portion around the "old" and

"new " dow ntown, the residential por-

tion of the community has developed

in bands from south to north. The
most striking line of demarcation is

"The Wash" which generally parallels

Glenoaks Boulevard. (The northern

line of area "S" on the map approxi-

mates this line.) North of this line

mtist of the homes were built from
1938 to 1950. South of this line, most
of the homes were built prior to 1935.

Marketability Affected

The general small size and increas-

ing age of the homes south of "The
Wash" created a problem for the con-

tinued development of the communitx'.

The ease of owning new and modern
homes in the more remote suburbs

severel\- affected the marketability of

these homes. The\- could not attract

a sufficient number of new residents

to renew the vitalit\' of the area, and
the homes and the area began to de-

teriorate.

The City of Glendale, anticipating

this trend, sought to renew the area

by zoning most of the properties

south of "The Wash" for multiple

residential use. Zoning itself, however,

w asn't enough to turn the tide. Some
new investment occurred, but it was
on a very small scale, insufficient to

generate much further investment.

During this period even the best real

estate salesmen went through some
ver\' long, dry spells.

However, in February 1961. with

the adoption of a freew a\' location for

Route 1 34, several blocks south of and

parallel to "The Wash," the real

estate investment picture in Glendale

changed radically. Sales activity in-

creased 100 percent; the number of

new multiple units constructed

doubled. The transition that the com-
munity looked for began to take

place, and the entire town entered a

new period of rejuvenation.

Investors Anticipate Benefits

Almost immediately the Division of

Highways began to follow the chang-

ing pattern of activit\". Our experi-

ence has indicated that shortly after

route adoption the benefits of freeii-ay

construction are anticipated by private

investors; frequentl\", b\- the time ac-

tual construction is completed, the ef-

fects have become so diffuse that an

anal\sis before and after construction

does not completely reveal impact.

The Glendale stud\' is a long-range

study, then, beginning two years be-

fore route adoption; it will end sev-

eral \ears after the facilit\' is opened

to traffic—sometime in the early 70"s.

This progress report will cover

changes in the real estate market

which have occurred in lYz years

after route adoption, i.e., up to July

1963.

Study Zones Described

For the purposes of study the com-
munity was divided into six broad
bands or zones which roughlv cor-

respond to zoning and clusters of sim-

ilar neighborhoods. These are shown
on the accompanying map designated

as Areas A, B, C, S, D and E, proceed-
ing from south to north.

Area S is a special study area which
generally parallels the adopted free-

way route two blocks on either side.

Except for stud\- purposes, this area

is the same as Area C. Areas B and C
are predominant!)- older frame or

Spanish style single family residences

but zoned for multiple residential

(R-3 and R-4).

Some portions of Area A are simi-

lar to Areas B and C, but the majority

of this area is composed of a residen-

tial area known locally as "Adams
Hill." This portion of the area is zoned
for single-family dwellings only (R-1 ),

and is not likely to change use in the

foreseeable future.

Area D is the prime R-3 and R-4
area. This area is principally improved
with multiple dwellings and has been
a good investment area for 20 vears.

Its strategic location next to a prime
R-1 residential area (Area E) has al-

wa\-s made it a desirable location for

rental property.

Area E is the prime residential area

in the city. Zoned for single-family

dwellings, this area has been very de-

sirable since its development in the

late 30s. Along the foothills on the

north, the area becomes quite exclu-

sive, and a good many celebrities live

or have lived there.

Area F (not shown) is separated

from the rest of the town by a manu-
facturing zone. This area is so small,

its character so different and sales so

few, that it was eliminated from the

study at this time. There are other

areas within the city limits that have

been excluded from the study. For
example, all neighborhoods north of

Mountain Street were eliminated.

These are essentially high-value neigh-

borhoods, some approaching estate

size. Generall\-, the study only consid-

ered those single-family dwellings

with a value below 136,000—confining

itself to the "middle class" homes that

are more subject to the vagaries of

the real estate market. In the neigh-
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The location of the proposed freeway through Glendale hos been indicated in fhe above aerial by a white line.

borhoods north of Mountain Street, it

was felt that the bulk of the homes
would exceed this arbitrary mark. This
cutoff line eliminates neighborhoods
known locally as Rossmoync, \'er-

dugo Woodlands and the "Annex"
north of the \'erdugo Mountains. It

is felt that this elimination does not

significant!)- affect the results of the

study.

Through the cooperation of the

City of Glendale and local realtors.

principally I.a Chasse Realty, we were

able to collect over 2,000 individual

sales of residential parcels that had

occurred between January 1959 and

July 1963. Analysis of these sales has

revealed the startling [lattcrn of free-

way impact.

The 2,000 .sales collected are those

properties that were sold tiirough the

multi[)lc listing service and represent

approximately 50 percent of all the

residential sales that occurred within

the communitx . .\pproxiinately one-

third of the sales collected occurred

during the 2-year "before" period;

while the remaining two-thirds oc-

curred in the 2':-\ear "after" period.

Since multiple listings have tended to

remain at a fairly constant proportion

of total sales, this indicates, roughl\',

the change in activitx- that followed

route adoption.

Although changes in sales prices of

apartment houses will be indicated,
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this study \si\\ concern itself princi-

piiiiy with changes in value of single-

faniii\- dweUings—and those primarily

on R-3 and R-4 lots.

Average Sales Compared

Comparing the average sales price

during the before period to the after

period reveals that the average home
in Glendale was selling for a price 1 1.5

percent greater during the after pe-

riod. Additionally, comparing the av-

erage sales price in 1959 to the average

ales price during the first half of 1963,

ive find that the average home in-

:reased in value by better than 20

percent.

Graph 1 shows how the various

ireas have changed; comparing the

[verage sales price during the entire

)efore period to the average sales price

)rice during the entire after period,

his chart shows the percent increase

luring the after period. Note that

he area which showed the greatest

elative increase in Area S, our study
irea extending two blocks on either

ide of the proposed freeway. In the

)efore period the average home in

Krea S was selling for 1 15,900—in the

iter period it was selling for 1 18,850,

n increase of better than 18 percent.

Combining the two areas on either

ide of Area S, i.e. Areas C and D,
ve find that in the before period

he average home was selling for
i 15,700 and increased to $17,650 in the

iter period—a change of 14 percent,

n other words, homes in the study
:one were worth an extra % 1 ,000 after

he route adoption.

Even more startling, comparing the

verage sales price in Area S in 1959

1963, we find an increase of better

han 40 percent—double the rate of in-

rease in the rest of the community,
"or example, again combining Areas
1 and D, the '59 to '63 increase is only
5 percent.

Apartments Replace Older Homes

These relative price gains reflect the
hanges that are now taking place in

be City of Glendale, and the freewav
ffects that the residents there have
3ng since recognized. The older
omes in Area S are now being torn
own to make room for new apart-

lent buildings. Construction activity

1 this area has increased at a tremen-
lous rate. As a matter of fact, when

CHANGE IN VALUE-AVERAGE SALES PRICE
'
1959.60 composed Fo ;96I-6J/

TABLE I

BUILDING ACTIVITY IH GLENDALE
Multiple Dwellings Containing Three or More Units per Site

Number of Number of Total value
Year perDiits issued family units of permits

1959 _ 87 not available $5,000,000

1960 84 992 5,600,000

1961 145 1700 12,600,000

1962 _ 199 2265 18,000,000

1963 (first half) 100 989 8,800,000

these older properties are advertised

in the newspaper for sale, they are

no longer listed as houses for sale, but

in the section carrying ads for lots.

An indicator of this change is the

number and value of building permits

for new multiple dwelling units dur-

ing the before and after period. Table
1 shows the change that has occurred

in this activity. Note especially that

the value of permits issued in 1961 was
double the value of permits issued in

1960 and the value was another 40 per-

cent greater in 1962. Note, also, that

the number of family units involved in

the first half of 1963 was as large as

the number of units during the entire

year of 1960.

Generally, the variation in the aver-

age price of multiple units shown on
Graph 1 reflects this activity also. The

increase in Area S .shown on this chart

is a reflection of the sale of new apart-

ment buildings—buildings that didn't

exist in the before period. The great-

est increase is shown in Area S because

the greatest number of new multiple

units have been constructed within

this area.

Sales Are Compared

Our analysis of the sales also re-

vealed another relationship which
tended to describe the transition in

Area S. Graph 2 shows the change in

average price in the various areas com-
paring the before period to the after

period. It also sho\\s the 68 percent

range. That is, 68 percent of the prop-

erties sold within the range indicated

by the length of the line. It is interest-

ing to note that, consistently, the high

point of the range increased at a
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greater rate than the mean or low-

points—and the low point of this

range increased at the slowest appar-

ent rate. This tcndcnc\- \\ as confirmed

bv an analysis of double sales, i.e.,

properties that sold tNvice or more
during the studv period. There was a

definite tendcnc\- for higher \alue

properties to increase in value at a

faster rate than lower value properties.

This tendency is related to the

transition of the area to multiple resi-

dential. For example, higher valued

properties, where the house has little

economic utility, are, generall\-, the

larger parcels—over 7,000 square feet.

The lowest valued properties tend to

be under 4,000 square feet. The larger

parcels which will hold the larger, and

more economically operated, apart-

ment houses, have therefore been in

greater demand and show a greater

relative increase in value. The highest

demand for such parcels, and hence,

the greatest value increase, has oc-

curred in Area S, the study area ad-

jacent to the freeway.

The freeway, then, has significantl)'

benefited the City of Glendalc. It has

helped the communit\- fulfill the goals

that it set for itself w hen it zoned the

residential area south of "The Wash"
for apartments. While the area adjoin-

ing the proposed facility was in transi-

tion prior to freeway route selection,

it did not really come into its ov.n

until the frccw a\' route was adopted.

Effect on Established Community

The Glendale stud\' has thrown
some light on another problem area—

the effect of a freew ay upon an estab-

lished community. On occasion at

public hearings prior to route adop-

tion, residents of a community will

e.xpress the opinion that a new frce-

wa\' through riic communir\- will

"spoil" the entire tow n. If it is a well-

established middle class, residential

community such as Glendalc, the

residents are especially anxious. Hav-
ing lived in the town a good many
years, they may feel that a change

such as a freeway is too drastic for

their communit\- to withstand. Some-
times, statements arc made in this con-

text which indicate that the residents

feel that the value of property' in the

entire town will decrease as the result

of the freeway and the new environ-

ment which it creates.

In Glendale we have the oppor-

tunity- to investigate this fear—at least

in regard to the period immediatel\-

following route adoption when the

"look" of the frecu a\ is still unknown
and ma\- cause irrational fears. Area E
is in close proximit\- to the proposed

freeway. In some cases it even abuts

the route. This area, as we ha\e stated,

is a substantial and well-established

group of neighborhoods composed al-

most entirel\- of singlc-famil\- dwell-

ings.

In 1959 the axcrage home in this

area was selling for $20,640; 68 per-

cent of the home sold within the

range of Sl6,000-$2.\200. In the first

half of 196.?, two years after the route

adoption, the average home w-as sell-

ing for $24,875 while 68 percent of the

homes, sold within a range of $20,-

250-$29,450 — an increase in a\erage

\-alue of 20.47 percent. (Within this

range it is apparent that our arbitrar)-

climination of homes and neighbor-

hoods over $36,000 may h:'.ve tended

to lower the mean and real average-

e.g., in 1959 in neighborhoods where
sales over $36,000 were collected but

eliminated, sales in this categor\-

amounted to 3.14 percent of the total

—in 1963 the\- amounted to 9.0 per-

cent.)

No Panic Selling

In Glendalc, then, tlicrc was no
panic selling at lower prices, but, on
the contrary, a 20 percent increase in

\alue in 4'/: years. The contention

that freew a\ proximit\- ma\- ruin sub-

stantial middle class neighborhoods
seems to be untrue.

In order to further refine our meas-

urement of freewa\- effects, however,
it is necessary to have some sort of

control area to compare, as we had
for Area S. In other words, how much
of the increase can be ascribed to the

proposed freeway? Docs this growth
rate represent a benefit to the area

through potential improved accessibil-

it\-, or does it represent a disbenefit

through proximitx? The test is a com-
parison to another similar area. If the

other area is growing faster, then

there is a disbenefit; if it is growing at

a slower rate, then there is a benefit.

The control area in this case is

.•\rea .\, the R-I portion known as

Adams Hill. The area is generally

middle class, and although man\
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[lomes on the hillside have views, is

not considered quite as desirable as

Area E. This area is roughly two
Tiiles south of the proposed freewa>-,

ind consequently closer to Los An-
jeles. Since the freeway w ill not serve

o bring the Adams Hill area in closer

)ro.\iniit\' to the central area, it

hould be out of the area of freewa\'

nfluence.

Average Value Increase

Considering only those properties

;oned for single family residential use.

n 1959 the average home in Area A
old for 516,540; 68 percent of the

lomes sold within a range of 513,500-

> 19,5 50. In 1963 the average home was
elling for 519,925, while 68 percent

if the homes were within a range of

;i 5.300-524,000. This represents an

ncrease of 20.52 percent in average

alue.

Since both areas have increased

heir values 20 percent we conclude
hat the freeway has had no effect

ipon single-family residential neigh-

)orhoods in Glendale. There is

leither a benefit nor a disbenefit ap-

larent at the present time.

The Glendale study, as an analysis

>f the effects of a freeway through a

uburban residential community, is

lot complete. It cannot be complete

intil several years after the freeway

5 opened to traffic. Only then will we
lave the opportunitx" to evaluate the

ffects of actual construction—the im-

irovement in accessibility. Xeverthe-
ess. at this preliminary stage we have

gained valuable information.

It is generally agreed that the value

if a parcel of land depends, among
ither things, upon its accessibility to

community economic center. The
mprovement of accessibility, such as

ly construction of a freeway, has in-

vitabh- increased the value of abut-

ing land in suburban areas. In the

ase of Glendale, accessibility has not
et been improved. Nevertheless,

here has clearly been an increase in

ind values which can only be at-

ributed to the proposed freeway. It is

lear that investors anticipate the

hange of accessibility that follows

reeway construction. .Money begins

o be invested, and demand increases

nany years prior to actual construc-

ion.

Area Ripe for Investment

In the case of Glendale the area

immediately surrounding the freeway
was ripe for new investment. The
homes themselves had depreciated in

value be\ond economic utility, the

property \\ as properly zoned for up-
grading the use, and the adoption of a

freewa\' route promised future bene-
fits to the area in terms of accessibil-

it\-. The freeway served as a tool for

the acceleration of a change in land

use. There is little doubt that the

change to multiple residential use

w ould have occurred eventually, but
the freeway acted as the catalyst to

set the change in motion at a faster

pace and at an earlier date.

The freew a\' in Glendale has had
the same general effect upon that

community as the Santa Ana Freew ay
has had in Orange County. It has in-

creased the intensity of use of the

land. The population density has in-

creased, but on a different scaje and
through a different land use. It is clear

that the major difference between the

established suburbs such as Glendale
and the newer areas such as Orange
County is that in Glendale where
some sort of transportation system
preexists, investors do not have to de-

pend upon the actual construction of

the route to attract new people. The
mere adoption of a route and a tenta-

tive construction date in a proper zon-
ing environment is sufficient stimulus

to benefit the community and to

effect the changes indicated here.

Future Studies Indicated

Furthermore, it is equally clear that

our continuing analxsis of this com-
munity will present us with some
difficult problems, ^^'ith the passage

of time, the new apartment construc-

tion will tend to have an impact of its

own—to attract other new investments

to areas contiguous to it. The effect

will slowly spread through the entire

R-3 and R-4 area. (A preliminary

look at the data for the second half of
"63 seems to confirm this impression.)

Our future studies will find it diffi-

cult to locate control areas and to sort

out the effect of the freeway after

construction. If we had confined this

study to two \-ears before and t\\o

years after actual construction, we
would have been hard pressed to find

Drilling Crew Saves

Home in Glendale
A .Materials and Research Depart-

ment foundation drilling crew work-
ing in the Glendale area aided a po-
tential fire victim in saving his home
from a fire raging in the area on the
morning of March 16.

The crew, consisting of Flovd
Strickler, drilling foreman, Henry A.
Williams, James T. Lupo. and Rupert
E. Da\-. foundation drillers, were core
drilling in the Glendale area for in-

formation on cut slopes.

The crew were at breakfast when
they first heard of the fire and hurried
to the drill site, arriving about 6.45

a.m. They began packing equipment
and preparing the drill rig and all ve-
hicles for travel. By the time they
had traversed a dirt road through the

brush to a cleared area, the air was
hot and smoky. At that time the fire

was burning at the edge of this cleared

area.

Observing a man attempting to wet
down the house nearest to the cleared

area with a garden hose, the crew used

a hose from their drilling equipment,

connected it to a fire hydrant and

sprayed the house until the nearby

brush had burned itself out. The only

fire loss was some lawn furniture. In

the process of fighting the fire, the

crew suffered severe eye irritation

from smoke and cinders, w hich neces-

sitated medical treatment.

any effect at all. By the time the free-

way is actually open for traffic, most
of the development and change to

multiple residential will have already

occurred and a study initiated at that

late date might show only impercep-

tible and inconclusive changes.

We will continue, however, to col-

lect data on Glendale and to probe

the changes that occur until after the

route is opened for traffic. It is clear

that the results of this study and a

more intense evaluation of the data

collected will ultimately prove to be a

valuable tool in planning future trans-

portation improvements.
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Bay Bridge Reconstruction
By E. R. FOLEY, Chief Engineer, Division of Bay Toll Crossings

The reconstruction of the San Fran-

cisco-Oakland Ba\' Bridge to provide

five lanes of one-\\ay traffic on each

deck has been the suhiect of two pre-

vious articles in California Highways

and Fublic Works. They appeared in

the July-August 1960 and January-

P'ebruary 1962 issues.

This article describes the final phase

of structural modifications before

one-way traffic movements could be

instituted. It covers strengthening of

the upper deck on the East Bay spans;

construction of refuge bays; resurfac-

ing of the upper deck; additional re-

construction on the approaches; lower

deck lighting; and signs.

Upper Deck Strengthening

The upper deck of the Ba\' Bridge

was originall)- designed to carry pas-

senger automobiles and light com-
mercial vehicles on six traffic lanes,

three in each direction. In the East

Bay spans, defined as that portion of

the bridge east of Verba Buena Island,

the floor system consisted of a rein-

forced lightweight concrete roadway
slab si.x inches in depth and 58 feet

wide. This was supported on trans-

verse joists at six-foot centers which
in turn rested on four longitudinal

stringers spaced at 16-foot centers.

These longitudinal stringers were
framed into floor beams having vari-

able spacings as indicated in the fol-

lowing tabulation:
Spacing,

Type of span feet

288-foot and 292-foot deck trusses 36

504-foot through trusses 42
Cantilever—anchor arm 48
Cantilever—cantilever arm ...... 55

Cantilever-suspended span 58

Analysis of this floor system in-

dicated that all of its elements, that is,

the roadway slal) and its supporting
structural steel members were inade-

quate, to carry the heavier live load

that would be imposed \\hen unidi-

rectional traffic movements were put
into operation. A strengthening

method had to be devised which

48

would not interfere with passage of

the more than 110,000 vehicles using

the bridge each da\-. After considera-

tion of many different plans and alter-

natives, the upper deck floor s>stem

of the East Bay spans was strength-

ened in the manner described in the

following paragraphs.

Roadway Slab and Transverse Joists

To reduce the span of the roadway
slab and the load carried bv each of

the existing joints, intermediate joists

were installed at six-foot centers mid-

way between the existing joists. The
new joists are lOWT sections of A440
high-strength steel.

The rolled sections were threaded

in one piece through the space be-

tween the existing longitudinal

stringers and the concrete slab. The
joists were preloaded at the third

points of the spans between

These internally lighted directional signs on the San Francisco end of the bridge have proven quite

effective for nighttime visibility. The color scheme used corresponds to that established by interstate

highway standards.



stringers and at the ends of the joists

to insure their full participation in

carrying the live loads. High-strength

bolts were used to connect each joist

to the top flange of the stringer. The
void between the joist and slab, vary-

ing between one-half to one inch, was
filled with a 1 : 3 grout mixture, ap-

plied as air-blown mortar. The grout

contained an admi.xture to prevent

shrinkage.

Stringer Strengthening

The load-carrying capacity of the

existing longitudinal stringers was in-

creased by the addition of under-

stringers. Both rolled and \\ elded sec-

tions were used.

Sections were fabricated in such a

manner that either their natural cam-
ber or a specified camber could be

erected upwards.

The understringers were lifted and
clamped into position. Then, using the

predrilled holes in the understringer

as a template, holes were drilled

through the bottom flange of the orig-

inal stringers. High-strength bolts,

%-inch in diameter, were installed and
tightened in a sequence progressing

from the ends of the understringer

towards the center to complete erec-

tion.

Floor Beam Strengthening

The floor beams of the East Bay
spans were strengthened in the same
manner as those on the West Bay
spans. A high-strength steel plate was
bolted to the bottom flange of each
beam after the plate had been stressed

to a predetermined amount. Using this

method of strengthening, the ten-

sioned cover plate induces an initial

compressive force on the bottom
flange, thereby reducing the existing

dead load tensile stresses. Thus, a

greater portion of the strength of the

original section is made available to

carry increased live load.

The procedure for installing these

cover plates was similar to that de-

scribed in the article of January-Feb-
ruary 1962.

Minimum Traffic interference

In the preparation of construction

contracts, serious consideration was
given to details which would offer the

least interference to the movement of

bridge traffic. On the East Bay work,

Hump Looks Good
In Retrospect

Reprinted from the San Francisco Examiner

of January 17, 1964

The new one-way traffic patterns on the

Bay Bridge, in efFect since mid-October,

have more than proved in practice the

expectations of the State Division of Son
Francisco Bay Toll Crossings.

Traffic smoothed out quickly and
flowed faster after the changeover, made
possible by converting each deck to a

one-way street. Notable, too, is the fact

that no fatalities have occurred on the

bridge since the changeover. Credit this

to elimination of head-on collisions. The

old two-way routing had a sanguine

history.

All these facts stand out impressively

against the background of abuse heaped
on the division, and particularly on the

division chief at the time, Norman C.

Raab.

The beating Raab took from angry
commuters and caustic critics during the

days of "The Hump" seems in retrospect,

and in the light of subsequent usefulness

of the project, to have been of shallow

substance. The Hump was necessary to

permit raising of the upper deck to give

adequate clearance to heavy vehicles.

Commuters were discommoded. Construc-

tion delays were numerous. Tempers wore
thin, as did public patience.

But disruption and inconvenience were
unavoidable. The only alternative would
have been to close the bridge.

We suspect a lot of people would like

to take back the harsh things said about
Norman Raab in connection with irrita-

tions caused by The Hump. Raab stepped
down as division chief last July 31, after

40 years of state service, including many
important contributions to California's sys-

tem of bridges. The Hump was one of

several thorns in his side accumulated
over the years—the least deserved one,

as experience with the one-way traffic on
the Bay Bridge is proving every day.

the State's traveling scaff^olds were
available for use by the contractor.

These were augmented by his own
scaff'olds. Also, the contractor was
permitted to use the south lane as a

working area. This arrangement
caused a minimum of inconvenience

to traffic while reconstruction of the

East Bay spans was accomplished.

As a result of strengthening the

upper deck floor s>stem in the East

Bay spans the entire upper deck is

now capable of carrying five lanes of

H20-S16 traflic with maximum stresses

not exceeding those allowable in the

current edition of the American Asso-

ciation of State Highway Officials

Standard Specifications for Bridges.

Refuge Bays

The capacity of a long structure,

such as the San Francisco-Oakland

Bay Bridge, is directly related to the

continued movement of traffic. Thus
any stalled or disabled vehicle reduces

its capacity. To keep the large volume
of traffic on the bridge moving, refuge

bays have been constructed wherever
possible. In the East Bay spans these

\\ere built in the curved sections of

the bridge: first, in the area west of

the cantilever span, and second, just

east of the 504-foot truss spans. These

refuge bays were built by moving the

existing curb back and paving the area

with lightweight conrcete.

Upper Deck Resurfacing

Resurfacing of the upper deck was
considered necessary for two reasons.

First, after nearly 27 years of use the

concrete surface was beginning to

show signs of wear, particularly in

the curb lanes. The degree of deterior-

ation was such that it was considered

advisable to repair the deck before

heavier loads were imposed upon it.

Second, it \\ as necessary to cover the

4" X 4" tiles which had been em-

bedded in the concrete roadway to

delineate the six traffic lanes.

Since the amount of dead load that

could be added to the structure was

limited, investigation was concerned

with a lightweight material, that

would provide a long, serviceable life.

An epoxy coal tar compound met

these requirements; it weighed 15

pounds per square yard at a '/g-inch

thickness, its serviceability was con-

sidered good, and it could be easily

applied.

Resurfacing Operations

A total of 26 lane-miles of resurfac-

ing was accomplished on the upper

deck. The first step in the resurfacing

process was to patch cracks and de-

teriorated areas wtih epoxy grout, fol-

lowed by a sandblast cleaning of the

deck. After this a special tank truck

spread the epoxy coal tar compound
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The completed upper deck strengthening os ieen Irom below on the lower deck jhowing the additional
transverse joists, understringers, floor beam coverplate and typical lower deck lighting installation.

Upper deck traffic after change to one-way operation.
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on the deck. The resin was filled im-
mediately with a fine, hard, dust-free

aggregate, w hich resulted in a nonskid
surface. The aggregate was shoveled
from trucks in the adjacent lane.

The distributor truck was provided
with separate tanks to hold the two
components of the cpo.xv coal tar

compound. \'olume and temperature
controls were both critical. The dis-

tributor was especially designed to

handle the mixture used.

TrafFic

As was the case in all other work
performed on this project, disruption

of the heav\' Bay Bridge traffic was
held to a minimum. To avoid hind-

rance to morning and evening peak
hour movements, the contractor's op-

erations were limited to the hours be-

tween 8.30 a.m. and 4 p.m. After the

morning rush hour, the two lanes re-

quired for the contractor's operations

were blocked off. Before the evening

rush, all equipment was removed from
the deck, with only that portion of

the roadw ay surfaced that day closed

to traffic. .-Kbout one lane-mile of deck
was surfaced each day. It required

from 3 to 1 2 hours for the epoxy coal

tar mixture to set, depending upon
the temperature. The paved area was
opened to traffic the next day, after

the excess aggregate had been removed

and temporary lane stripes installed.

The resurfacing operations on the

upper deck caused little incon\cnicnce

to the tra\eling public, and the re-

sulting improvement will benefit the

users for man\' years to come.

Lower Deck Lighting

The low cr deck, as originally con-

structed, \\as divided for use by two
different t\ pes of transportation. The
northerly portion was surfaced for

motor \ehicles. The southerly portion

carried railroad tracks for electric

trains. Sodium vapor lights, similar to

those on the upper deck, were in

place on the northerh' side. Xo lights

were installed in the area where the

electric trains operated.

Since the existing lighting was in-

adequate for the new traffic pattern, it

was decided to install a modern high-

w a\- lighting s\stem that would com-

plement the new lower deck roadway.

California Highways and Public Works



tower deck lighting on the West Bay spans.

Fluorescent lighting was selected for

the follow ing reasons:

1. The existing sodium vapor lights

and fixtures are obsolete and are

no longer manufactured except

on special orders and at premium
prices.

2. Fluorescent lamps are econom-
ical with respect to (a) initial

cost, (b) operating costs, and

(c) lamp life (up to 10,000

hours).

The new lower deck lighting con-

sists of two lines of fluorescent fix-

tures installed in alternate panels. In

the West Bay spans the fixtures are

attached to the stringers while in the

East Bay spans they are fastened to

the floor joists.

The new lighting on the lower deck
of the Bay Bridge is in accordance

with the latest practice for highway
lighting. The average illumination is

approximately three foot-candles as

compared to 0.5 foot-candle on the

upper deck.

Approaches

Before one-way traffic could be in-

stituted it was necessary to provide

some means for buses to reach the

Transbav Transit Terminal from the

upper deck of the bridge. This access

was provided by raising the existing

Fremont Street ofi^-ramp to the same
grade as the Terminal roadway.

To accomplish this required the

demolition of a portion of the existing

structure and construction of a ramp
at the new elevation. It was extended

to cross over First Street and termi-

nates at Fremont Street. This change

permitted traffic leaving the bridge to

move into the one-way pattern on
Fremont Street, which leads directly

into San Francisco's financial and

business districts. It also eliminates a

traffic light on First Street, a cross-

tow n, one-way artery.

Yerba Buena Island Approaches

The existing approaches on the

w est side of Yerba Buena Island were
constructed as a part of the access

roads to the Golden Gate Interna-

tional Exposition, w hich was held on

Treasure Island in 1939 and 1940.

Thev were considered temporary and

were to be removed at the conclusion

of the Exposition.

With the advent of World War II

and the establishment of the Navy
base on Treasure Island, the ap-

proaches continued in use over the

intervening years. However, these

temporary approaches were inade-

quate for toda\"s usage, particularly

the ramp leading from the upper

Lower deck lighting on the viaduct section of the East Bay spans looking west toward the tunnel.
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The control panel ol a special truck lor placing epoxy coal tar material. Gouge, indicate pressures and

temperatures of each mixture as well as the mixing chamber.

Equipment train lor resurfacing the upper deck. The specie/ (rucic for p/ocing !s-inch-thick epoxy coo

is in (he load followed by fine aggregate truck.

I tar

deck. A ne\\' steel structure with con-

crete deck was built to allow San

Francisco-bound traffic to reach the

upper deck. Access from the lower

deck for eastbound traffic was con-

structed at grade.

Overhead Signs

The newl\- reconstructed bridge,

with one-way traffic on each deck,

required the installation of adequate

signs to inform the motoring public.

Internally illuminated overhead signs

were chosen. Selection of the type of

structural framework and the style of

the signs was based primaril\' on
aesthetic considerations. Colors used

for the panels conform to standards

for the interstate highwa\- system.

Locations were carefully selected,

particularly on the West Ba\- spans,

w here the effect on the view from the

bridge into the City of San Francisco
|

was of major importance. The in-

ternally illuminated signs present a

pleasing addition to the bridge, es-

pecialK' at night.

One-way Traffic Instituted

On October 12, 1963, unidirectional
i

traffic movements were put into ef-
,

feet. This was almost five years after
'

the beginning of reconstruction on
the San P'rancisco approaches, and one

month less than 27 years following the

opening of the bridge to vehicular

traffic on Xo\cmbcr 12, 1936.

During the short period in w hich

one-way movements have been in

operation, there is ample evidence

that motorists are now enjoying a

faster and safer trip. The speed limit

has been raised from 3.'i on the lower

deck and 40 on the upper deck to 50

miles per hour, and traffic has been

flowing evenly, secure in the know I-

edge that head-on collisions are no

longer a major hazard on the bridge.

The California Highway Patrol re-

cently issued a statement that .statis-

tics indicate that accidents have de-

creased b\- 32 percent, w ith 52 percent

fewer injur\' accidents and no fatali-

ties. Added to this is the comfort ex-

perienced in using the wider traffic

lanes. The driver is relieved of the

tension that was brought about b\- ne-

gotiating the narrow nine-foot eight-

inch lanes that formerly existed on

the upper deck.

. . . Confinuec^ on page 5?
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Bellevue Rodd Merced County FAS Route

Is Widened, Bridge Replaced

By VERNE L. DAVIS, Road Commissioner, Merced County

Castle Air Force

DISTRICT ^^^^' present home
of the Strategic Air

Command's 93rd
Air Bombardment
^\'ing, was acti-

vated in December
1941. With the
growth of the Air

Base, the surround-

ing area, including the Cities of

Merced, Atwater and Livingston, also

grew at a rapid rate because of the

pro\imir>- of this vital defense in-

stallation.

During the past 20-plus years, many
of the roads leading to the air base

have been reconstructed and improved
to satisfy the demands of the traffic

volumes generated by the defense

installation.

(iU^
LIVINGSTON

^

The Bellevue Road project is located between Atwater and Castle Air Force 8ose.

looking east along the completed Bellevue Road improvement at the Livingston Canal crossing.
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The east end of ihe project at the intersection with Buhach Road. The view is westward.

Work Completed

On Jul>' I, 1963, work was com-
pleted on tlie reconstruction of Bcllc-

viic Ro;id, FAS Route 1354, the most

recently improved arterv to the air

hase. Tlic start of this construction

culminated 18 months of coordinated

negotiations, planning and design

work between the City of Atwater,

the County of Merced and the Divi-

sion of Higin\ays.

The length of the completed proj-

ect is 1.05 miles, with the westerly

portion from SiiafTcr Road to the west

hank of Livingston Canal being \\ ithin

the City of Atwater. The existing

narrow two-lane road and the bridge

across Livingston Canal were entirclx'

inadequate for the traffic volumes.

High peak hour volumes required ad-

ditional traffic lanes; therefore, a

four-lane undivided 64-foot roadwa\-

between concrete curbs, within an

84-foot right-of-wa\- was constructed.

Bridge Replaced

The substandard timber bridge

across Livingston Canal was replaced

w ith a concrete structure of full road-

wa\' width plus five-foot sidewalks

and steel railing on each side.

Rights-of-wa>' were acquired b>' the

city and the count\- in their respcc-

ri\e areas.

The total cost of the improxcmcnt

was approximately $179,000, financed

witii federal aid secondary and state

matching funds. City of Atwater '«-

cent gas tax fimds, and County of

Merced funds.

Personnel from both the count\ and

the Stare provided construction engi-

neering and inspection under the di-

rection of Melvin B. Rowan, resident

engineer. Standard ALiterials Company
of Modesto was the contractor.
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ler-Unruh Act Added Funds Are Provided

For Local Roads, Streets

By C. T. LEDDEN, City and County Projects Engineer

Editor's note: This analysis of

5.B. 344 and description of the ad-

ninistrative procedures involved

,\as presented at the street and

lighw a\- conference in Berkeley on
[anuary 31, 1964.

Senate Bill 344 was the parent legis-

tion which resulted in the "Collier-

nruh Local Transportation Develop-
ent Act" added to the California

atutes during the 1963 legislati\e

ssion. The following is a discussion

the act itself with particular em-
lasis on its administration and the

ocedural policies which have been

;veloped for its implementation.

Basically, the Collier-Unruh Act is

tax measure sponsored b\- the cities

id the counties of California to pro-

de additional funds for improvement
city and count\- transportation s\-s-

ms.

The act embodies two major provi-

Dns: one relates to the financing of

iblic rapid transit; the other pertains

I the financing and improvement of

ty streets and count\' roads.

Provisions which refer to rapid

ansit are contained in the two fol-

w ing provisions:

( 1 ) The board of supervisors of

ich count}- is authorized to pass an

dinance increasing the present fee

1 motor vehicles (in-lieu tax) bv
le-half of I percent—this increase to

: used exclusively for planning, ac-

airing, constructing, operating and/
• maintaining a rapid transit SNstem.

may also be used for making con-

ibutions to another district or

jenc\- duK' constituted for this pur-

3se.

(2) Any city or county is author-

ed to spend for the same purposes

ascribed above the mone%-s which it

rescntl\- receives from existing motor
chicle (in-lieu tax) fees.

These provisions of the act w hich

fer to rapid transit are the responsi-

lit\ of, and will be administered b\'

e Department of .Motor \'ehicles.

Remaining Provisions

The remaining provisions of the act

which pertain to the financing and

improvement of cit\- streets and

county roads will for the most part

be administered by the Department of

Public Works through the Division of

Highw a\s.

To assist in this administration the

department has prepared and distrib-

uted a "Procedural Manual" to guide

the cities and the counties as well as

the division's staff in implementing the

various provisions and requirements.

It should be emphasized that these ad-

ministrative procedures have resulted

from cooperative effort by representa-

tive committees appointed by the

League of California Cities, the Cali-

fornia Association of Count}' Super-

visors, and the State. They represent,

in fact, a compromise position. The>'

are, however, workable and are mu-
tuall}' acceptable as a starting base

with tlie added understanding that

thev are subject to modification w here

necessary for clarification or to effect

a better statewide program.

As to the new street and road pro-

\isions of the act, it is estimated that

for the 1964—65 fiscal \-ear approxi-

mately $74,800,000 in additional funds

w ill be made available to the cities and

counties for street and road purposes.

This additional revenue will be de-

rived from a 1-cent increase in gaso-

line tax, a 1-cent increase in liquefied

petroleum fees and 19 percent across-

the-board increase in commercial

weight fees. About 71.1 percent of

this increase or $53,300,000 will be ap-

portioned to cities; the remainder of

28.9 percent or about $21,500,000. will

go to counties. All apportionments

will be in accordance with statutory

formulas.

Road Programs Affected

Three existing street and/or road

programs are atTected by the act, and

one new street and road program is

created bv the act. Two of the exist-

ing programs involve cities only; one

involves counties onl\'. The new- pro-

gram involves both cities and counties.

The old ^g-cent gas tax program
available to cities for construction of

major city streets and general street

maintenance has been increased by
0.1 cent; this now becomes a 7 '4 -mill

or 0.725-cent program. The act

changes the percentages of these funds

w hich can be spent for construction

and maintenance; at least 40 percent

must now be expended for construc-

tion, and a maximum of 60 percent

may be spent for maintenance. The
construction must be on a select sys-

tem of streets; the maintenance ma\'

involve any street within the city.

The 0.1 -cent increment which be-

came effective with the November
(1963) apportionment is estimated to

amount to approximately $6,600,000

in the 1964—65 fiscal \-ear, increasing

the cities' allocation under this pro-

gram for this period to an estimated

$47,205,060. This program will be ad-

ministered by the department gen-

erally under the same statutes which

covered the old 'g-cent program. The
only change in administrative pro-

cedures under this program is that

projects may henceforth be given a

field review b\- the department during

construction.

The second program involving

cities onl\- w hich is affected by the

act is that which provides gas tax

funds for engineering or adimnistra-

tive purposes. This program is con-

tinued—the onl\- change being that ac-

cumulated funds w hich are three years

or older, if converted by a city to use

for construction, must be spent on the

select system of streets instead of on

the old major street s\-stem. Adminis-

tration of this program w ill continue

as the responsibilit}- of the depart-

ment.

For Counties Only

The third existing program affected

b\- the act pertains to counties only.
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Looking north along Santa Anita Avenue in the City of Arcadia, at the intersection of Camino Real Avenue.
be accelerated under the Coltier-Unruh Act.

Previously, the counties received

under various statutes the equivalent

of the revenue from 1 % cents of gas

tax, amounting to approximately $81,-

000,000 in the 1962-63 fiscal year.

They also renewed an additional

amount which varied from \car to

\ear according to vehicle registra-

tions. In the 1962-63 fiscal \car this

additional amount approximated S14,-
OOO.OOO, bringing the total to approxi-

matel\- 595,000,000.
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Under pro\isions of the act, the

statutes are simplified to the extent

that effective Januar\- 1, 1964, the

counties will receive apportionments

equivalent to the revenue from 1 \,

cents gas tax. L'nder the new simpli-

fied formula some counties w ill receive

more and some will receive less than

thc\- did prc\iousl\ ; statewide, how-
ever, overall apportionments under the

new formula are estimated to he somc-
what greater.

This is the type of local improvement which wilt

Old System Abolished

Ihe old count) primar\ road sys-

tems are abolished in favor of a select

s\stem of roads, and the act stipulates

that at least 20 percent of the new
1 %-cent funds must be spent for

construction on right-of-wa\- on this

select s\-stem. The portion of the

program in\()l\ing these 20-pcrccnt

funds w ill be administered by the de-

partment to the extent of verifying

that the required expenditures arc

California Highways and Public Works



ade in accordance with directives of

e act. The remaining portion of this

ograni will continue to be admin-

cred b\ the office of the State Con-

oiler as in the past.

The new program created by the

t, and which involves both cities

id counties, is often referred to as

e 1-cent program. Actualls" the act

ovides that the revenue from 1.04

nts of gas tax shall be made available

the local agencies beginning Janu-

y 1. 1964. It is estimated that this

:\\ revenue will amount to about

i7,71.i,000 during the 1964-65 fiscal

;ar. These funds will be allocated

inuall> b> the California Highwa\-

:imniission and apportioned and paid

onthly by the department.

Apportionments and pa\-ments will

: made to eligible cities and counties

accordance with statutory direc-

.-es. First of all, each eligible city

ill be entitled to a monthl\- grant of

^00 and each eligible county a

onthly grant of S800. The remainder

each monthly allocation will then

; divided among the various counties

1 the basis of relative vehicle regis-

ations. The amounts thus computed
ill constitute the "base sum" for

ch county. Each count\"s "base

im" is then divided between incor-

jrated and unincorporated areas on

le basis of assessed valuations. The
ncnrporated" areas" share is then di-

ded between the cities making up
lat area on the basis of relative

jpulations.

Eligibility

To become eligible for apportion-

ents, each cit\" and county must by
Bcial action adopt a resolution stat-

g that it approves of the imposition

f the additional gas ta.\ and desires to

irticipate in the resulting street and

)ad improvement program. A copy
F such resolution must, also, be filed

ith the department.

The act recognizes that the desig-

ated three-wa\- formula for appor-

onment of funds may not in ever>"

(Stance adequately meet the local

eeds. particularl)" w ith respect to dis-

ibution within a county according

) relative assessed valuation. To per-

lit adjustments in this portion of the

i)rniula, the act authorizes local agree-

!
ents between a countv and anv of its

cities for purposes of effecting a dif-

ferent basis for distribution of the

county's "base sum" allocation. The
department is required to verif\ such

agreements prior to making the ad-

justed apportionments.

The funds thus received by each

cit\' and count\' must be expended for

construction or acquisition of rights-

of-way on a select s>"stem of streets

and roads. Such expenditures must be

used primarily for benefiting vehicular

traffic on that select s\ stem; the\- must
also be made in accordance with

designated geometric and structural

standards—the same standards used in

preparation of the local street and road

deficiency studies made for the Legis-

lature in 1959 pursuant to Senate

Concurrent Resolution No. 62. For

sufficient cause the department is au-

thorized to permit deviations from
these standards.

Intended to Supplement

The select system of streets and

roads upon w hich the funds are to be

expended is, generall>- speaking, in-

tended to supplement, from a traffic

standpoint, the state highway s\stem.

A mileage limitation is established for

each city and count\- select s\stem

equal to 50 percent of the total public

highwa\' transportation sxstem, less

the mileage of state highwa\s. Selec-

tion of each local system is the respon-

sibilit>- of the individual city or

count\". This selection is guided by
designated criteria and is subject to

review and approval or modification

by the Highway Commission. For
purposes of permitting the expendi-

ture of 1.04 cents or "matching" funds

on cooperative projects on state high-

ways, the act provides for their in-

clusion in the select system.

In order to provide local participa-

tion in the program the act requires

"matching" expenditures by each city

and county. This "matching" is on an

annual basis, rather than a project by
project basis, except that an oppor-

tunity is provided to accumulate

"matching" credit for 10 \ears ahead.

The "matching" funds must derive

from sources other than the Highway
Users Tax Fund or the State Highway
Fund and they must be expended on

the same select s\'stem and in accord-

ance with the same standards as the

gas tax funds. The designated match-
ing ratio w hich reaches a 1:1 basis

after seven years starts with a 1:2

basis ("1"—local agency funds, and
"2"—gas ta.\ funds) for the initial

four-\ear period.

Matching Credit

To permit the use by a city or

county of certain local contributions

for "matching" credit the act provides

that expenditures bv a subdivider,

under the direction of a city or

count)", for construction or right of

wa\- acquisition on the select system

shall be considered as expenditures

made by that city or count\'.

The act provides that a report shall

be submitted annually to the Legisla-

ture b\' the department covering ex-

penditures bv the local agencies on
the select system. Fiscal information

for this report is to be prepared by
the cities and counties and forw arded

to the department in two separate re-

ports: one to be submitted by July 1

5

each year covering expenditures of

"matching" funds, and the other to be

submitted b\" September 1 each year

coVering detailed expenditures, in

general. Information for the report

covering actual construction of the

select system roads and streets is to be

obtained by the department by review

and inspection of w ork in progress, or

by audit and inspection of the work
following completion.

Penalties Listed

To assure compliance of the new-

street and road improvement program

with requirements, the act provides

that for am- one of four causes a city

or count\- must forfeit by way of

penalt\- the apportionments or por-

tions thereof to \\ hich it \\ ould other-

w ise be eligible. These causes are:

( 1 ) Failure to submit the original

resolution concurring in the imposi-

tion of the additional gas tax and ex-

pressing a desire to participate therein.

(2) Failure to expend .the allotted

1 .04-cent gas tax funds within a speci-

fied (five-vear ma.ximum) period.

(3) Failure to expend sufficient

"matching" funds in any fiscal year

when "matching" credit has not pre-

viousK- been established.
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A typical map showing the new select system of roads and streets, this one for the City of Richmond.

(4) Failure to construct an im-

provement project in accordance with

designated standards or approved de-

viations therefrom.

Funds witiiheid from future ap-

portionments by the department for

causes (1), (2), and (3), above arc

automaticall\- redistributed to the

other cities and coimtics. Funds w itii-

JK'ld for reason (4) are held in sus-

pense by the department pending cor-

rection of the deficiency by tiic city

or county. If this correction is not

made within a specified period (four-

>ear maximum) the funds are reap-

portioncti to the otiicr cities and coun-
ties.

Administrative!}-, the most import-

ant responsibilit\- given to the depart-

ment under terms of the act involves

verification of compliance of expendi-
tures under tlie act w ith tiic numerous
provisions of the act, and tiie possible
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w ithliolding of funds from future ap-

portionments for noncompliance.

The act does not require a city or

count\- to submit anv program, nor

an\- plans or specifications. In order to

facilitate administration, however, the

department is requesting that each

local agenc\- where possible submit

annually a brief outline of its pro-

posed work schedule, a .set of plans

and estimate of ijuantities if available

when a project is ad\crtised, and a

notice of w hen a project is started and

w hen it is completed. It is felt by the

department that compliance with this

rccjucst will result in greater benefits

to a city or count\" than anv incon-

\enience that may be caused. Also,

w hile not required by the act, in order

to be of ma.ximum assistance to the

cities and counties, and in an effort to

niinimi/e possible nonconformance of

projects w ith designated standards and

criteria, r!ic department will be avail

able to gi\e prior review and com
ment regarding an\- plans w hen so re-

quested by a city or county.

In sunimar\-, it can be said that the

act specifics three distinct le\cls of

rcsponsibilit)-: one by the California

Highw a\' Commission, one by the De-

partment of Public Works, and one

b\ the local city and county govern-

ments. Further, the act enumerates

four separate conditions under w hich

a city or count\- must forfeit by way
of pcnalfN' the apportionments or por-

tions thereof to w hich it would other-

wise be eligible. .Xs a cooperative un-

dertaking by governments of fht

State, it should be incumbent on al

three levels of responsibility to sec

that the necessit\- for penalt\' for-

feitures docs not arise and to strive to-

gether to make this a successful a;

well as a workable gas tax program
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Ddcramento Freeways Model Exhibited in Capitol

^o /orge three-dimensional models of a portion of the freeway complex planned for Sacramento went on display in January in the east wing lobby of the

ate Capitol. The models, prepared by the Bridge Department's architectural section, had been on display separately in various locations, and were joined

gether for the Capitol exhibit. The Sacramento River is shown in the center, with the Interstate 80 freeway bridge fnow under construction) in the foreground,

: it will appear by 1967. The north.south freeway paralleling the river is Interstate 5. It swings away from the river just north of the Tower Bridge to fit in

ith the Sacramento Redevelopment area and historic landmark plans. Shown putting finishing touches on the model before the clear plastic cover was fitted

fer it are Louis Baker (standing) and William H. Tuthill {seated' of the bridge architectural section. At left is Assistant District Engineer H. F. Sherwood of

istrict III, and at right is a Sacramento television cameraman recording the installation of the display. The exhibit remained in the Capitol until, early in

March and was then moved to location in (Jownfown Sacramento.

ontinued from page 52 . . .

The AC Transit S\stem has cut

me schedules of their transbay buses

ad have attributed the time savings

) the completion of improvements on
le bridge.

Reconstruction of the bridge has

iso provided the additional capacity

) handle increased traffic w hich has

een developing during the interven-

ig years. In November of 1963, a

ew high of 145.046 \ehicles crossed

le bridge \\ ithout incident in a single

4-hour period. The average daily

affic for the calendar year 1963 \\'as

19,506 vehicles. In 1958, the year re-

onstruction was started, the volume
•as 99,295.

N. C. Raab, projects engineer, \\as

in overall charge of reconstruction of

the San Francisco-Oakland Ba\' Bridge

from the inception of the project in

1957 until his retirement in July 1963.

Construction was supervised by Ben
Balala. principal bridge engineer, and

his assistant, Ho\\'ard C. \\'hitt\". De-
sign was accomplished under the di-

rection of Howard F. Topping and

X'ernon J. Riche\-.

There still remains some mechanical

and electrical work to be done, in-

cluding the installation of additional

call bo.xes to increase the ease with

which motorists can call for assistance

\\ hen in difficulty. The lower deck is

to be resurfaced under a contract

\\ hich will be started this spring, and
new equipment to help maintenance

forces will be installed. These con-

tracts along with some minor items,

will finally complete the rehabilitation

of the Bay Bridge. However, the

major goal has been reached—that of

transforming the structure to unidi-

rectional traffic.

The Department of Public Works
has a\\arded a 51,739,000 contract for

constructing 1.2 miles of six-lane free-

wa\' on State Sign Route 22 (Garden

Grove Freewav) between Harbor

Boulevard and Garden Grove Boule-

vard in Orange Countj\
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Critical Path Method
By RICHARD V. POTTER, Systems Research Engineer

In December of 1962 a two-day

management conference was held in

Sacramento for division personnel of

principal grade and up, covering a

review of electronic data processing

nietiiods and procedures. At this ses-

sion two hours \\ere devoted to an

explanation of critical path method

and the application of this scheduling

technique to various phases of high-

wax w ork. For a few present tiiis was

the second introduction to CP.M, the

first having been at a regional confer-

ence on improved highway engineer-

ing productivity held in San Francisco

in .March of 1962 under auspices of

the U.S. Bureau of Public Roads.

Elements Demonstrated

The Sacramento discussion of CPM
was basic. Elements of the process,

nomenclature, explanation of terms,

arrow diagraming and computer ap-

plications were demonstrated by a

representative of the Sacramento office

of the IBM Corporation. This intro-

duction was followed b\- a projector

exhibit and step-by-step explanation of

a CP.\1 network for a hypothetical

single-span bridge construction proj-

ect (Figure 1). The network of

diagramed construction operations

illustrated how restraints of time

througliout the project could be visu-

ally appraised and decision-making

helped in the economical assignment

of men and equipment on the simu-

lated bridge construction project.

The CPM network and luaterial

used for this explanation were taken

from an article by L. R. Schurcman
of the U.S. Bureau of Public Roads

in the April 1962 issue of American
Hii^hii-iiys magazine. This acknowl-

edgement is mentioned to point up
the then existing situation that al-

though several articles depicting the

use of CPM in the building industry

and in missile production had ap-

peared, ver\' few articles relating cri-

tical path procedures to highway-

operations or couched in teriuinology
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A workshop photo, showing the instructors, R. C. Tenneni (left) and L. R. Shureman (right) of the Bureau

of Public Roads.

rcadil\- understandable by highway

people had been published.

The Sacramenro management con-

ference discussion concluded with a

displa\- and (explanation by Raxniond

K. Sweet, program and budgets engi-

neer. District \'II, of model or t\ pical

CPM networks applicable to highw a>'

planning and design work which were

then under study in the district.

Interest Stimulated

This indoctrination to the multiple

uses of CP.M in highway work stimu-

lated interest in the subject in the divi-

sion and led to a decision to arrange

for training on the, subject for selected

personnel from district and Head-

quarters units.

In October 1963, the di\ision was

fortunate in obtaining L. R. Schure-

man and R. C. Tenncnt of the Bureau

of Public Roads to conduct a two-day

w orkshop seminar in Sacramento cov-

ering basic principles of CPM tech-

nique and its application to highwav

work. The Bureau of Public Roads

was at the time undertaking a com-

prehensive study of CPM as it relates

to diversified functions of highw ax-

work. It subscquentl\- has sponsored

publication of an illustrated proce-

diu-al manual for appl\ing the critical

path method to highway department

engineering and administrative func-

tions. Copies of this manual have been

requested for distribution in the divi-

sion.

A staff engineer in Headquarters

Design, F.bcrt Jung, was designated

in 1963 for liaison on the subject of

CP.M with the districts and coordina-

tion of CPM applications in various

functional areas of liighw a\' effort. At
this writing a moderate backlog of

CP.M networks has been obtained xn-

gcther w ith explanatory material. 7 he

networks and related information arc

axailable to the districts upon request.

Varied Experience

Experience of the districts in appli-

cation of CP.M technique is varied and

a few instances are mentioned.

Using the planning program as a

basis. District I has developed a pro-

duction control chart for all projects,

extending these data to the year 1967

Control dates related to all major pre-

construction activities betw een incep-

tion and advertising, for each project,

are then transferred to a master critical

path diagram. The district coordinator

furnishes department heads with

copies of this diagram and reschedules

functional activities w here conflicts in

planning or work overloads occur, i
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For greater detail at the project

ngineer level. District I uses an ad-

ance planning critical path network
nd a design department critical path
tiagram.

District III has networked three de-

ign projects on interstate and federal

id routes, two having about 100 ac-

ivities and the third having 240 activi-

es. Time data from these networks
ere listed on input forms furnished

y Headquarters and computer print-

uts obtained tabulating the activities

hich fell on the critical path. The
istrict found the data valuable in

rheduling manpower and predicting

-eas susceptible of delay. In each in-

ance the so-called LESS program
least-cost estimating and scheduling)

as used to computerize the network
3ta. The PERT program (program
.aluation review technique) has also

sen taped in the division's data proc-

;sing center and is available for use

I producing tabulations based on
rilizing the "pessimistic", "average"

id "optimistic" time factors prede-

rmined for the activities.

Advantages Summarized

District I\' recognized that net-

orking the contractor's job opera-

ons would provide means for the de-

?n project engineer to become more
lowledgeable about the sequence of

)nstruction operations from the con-
actor's point of view and concur-
ntly furnish a wa\- to confirm the

timate for number of working da\s
a contract furnished in the prelimi-

ir\' report. Advantages of contract

lie anal\sis by CP.\1 have been sum-
arized b\ District I\" as follow s:

Staff engineers work out a CPM exercise at the worishop session.

1. Factors such as utility relocation

controls, traffic handling, stage con-
struction, ordering and fabricating

time allowances, settlement periods,

specified order of work, practical se-

quence of construction operations,

etc. can better be analyzed with re-

spect to their effect on overall con-

struction time requirements.

2. A comprehensive, clear, visual

diagram of the entire job is provided.

The Construction Department and

Headquarters can better determine

e,\actl\' w hat the designer considered

in arriving at the recommended time

limit.

3. Controlling items can be clearly

recognized and identified, allowing

the consideration of the effect of

changes or modifications toward

either lengthening or shortening the

overall time as the individual case re-

quires.

ure I. Somp/e CPM network for single-span bridge construction project. Heavy line illustrates the

critical path.

4. Xervxork preparation encourages
the designer to think logically and
systematically, thereb\- eliminating
man\- possible oversights and omis-
sions.

5. The method has the capability of
allowing computer application if the

project variables and controls are
complex.

The district's instructions require
that, in addition to including in the

preliminary report the usual bar chart
(Form R-147) for estimate of con-
struction time, a CP.M network analy-
sis of the construction operations also

be prepared and submitted in the pre-
liminary report for corroboration of
the estimated number of \\orking
days.

Departmental Training

Departmental traming on CP.M in

District I\' is handled by the district's

programs and budgets department
w ith the greatest activity- so far beinar

in application of the technique to pre-
construction work. Network anahses
have been used in 22 design projects
to arrive at more realistic plan
completion dates and to better insure

meeting significant intermediate dates.

The PERT and LESS computer
programs have been used in some of

these projects. The district observes

that better project coordination has

resulted as intermediate dates involv-

ing service departments are deter-

mined ahead of time and these depan-
ments are then in a position to eval-

uate their \\ork loads and prepare

themselves to meet the required target

dates.
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District W considers that the proj-

ect engineer is the l<e>' man in prepar-

ing a CP.M anaixsis on a particular

project. Since such an analysis re-

quires a wide tcnowledge of pro-

cedures and activities to complete a

project in design, everv department in

District I\' has prepared a flow dia-

gram of its activities and operations

involved for a h\pothetical large In-

terstate frcewa\' project. These de-

partmental diagrams matcriall\- aid the

project engineer in the preparation of

the CP.M netw ork.

Further Studies

In addition to its pioneer work in

developing CP.M networks for use by
project planning and design engineers.

District \'II is currently studying

means to schedule the district's entire

planning program on a CP.M network

to the degree that progress of the

principal functional stages of each

project in the overall program can be

monitored.

In the processing of contracts the

division does not include in the special

provisions an\' requirement for sub-

mission of critical path networks by

bidders. In this area, however, con-

tractors on highwa\' construction in

California have voluntarilN' pro-

gramed their operations on the basis

of CP.M and other public agencies

in the State such as the U.S. Corps
of Engineers and the Department of

Water Resources have advertised

work specifying submission of CP.M
networks by successful bidders.

Critical path networking can alert

management to areas where program
conflicts exist. Overload departmental

situations can be detected and a visual

means furnished for adjustment with

a probability- of success. The tech-

nique provides an excellent means of

scheduling manpower by names and
dates, reporting progress and commu-
nicating status of work to supervisors

and subordinates. The disciplined

thinking required for scheduling a

complex project from inception to

flnal completion results in orderly

planning and job coordination.

The scheduling of highw ay w ork in

the planning, design, right-of-w a\',

construction and maintenance phases

of the division's work by critical path

technique is optional. It is the preroga-

tive of each district or divisional unit

to develop networks applicable to its

methods of project development, tak-

ing into consideration the talent avail-

able in the district for network devel-

opment, the cost and the practical

benefits to be derived from the sched-

uling undertaken.

Scenic Highway Advisory Committee Holds Meeting

The Governor's newly appointed Scenic Highway Advisory Committee met in ^o^. ^j,;.oi.;o on february 19. Those attending were (seated around table beginning

left): Edwin S. Moore, member, executive vice president of the California State Automobile Association; Robert Crunwald, member, landscape architect from

Hanford and currently president of the California Chapter of the American Institute of Planners; Dee W. McKenzie, member. Chief of the Design Section, High-

way and Bridge Division of Sacramento County; Senator Fred S. Farr of Monterey County, sponsor of the legislation creating the committee; John Erreca, State Di-

rector of Public Works; Horry P. Schmidt, committee chairman. County Supervisor of Merced County from Custine; Richard M. Leonard, member, an attorney

from Berkeley; Nathaniel Owings, committee vice chairman, partner in a Son Francisco architectural firm whose home is in Big Sur; and C. Perry Walker, mem-
ber, an engineer now also serving as city councilman of Manhattan Beach and who is past president of the League of California Cities. Seated against the map

in right background between Leonard and Owings is Lawrence E. Larsen, assistant design engineer for the State Division of Highways.
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TTE Meetinq Street, Highway Conference

Stresses 'Broader Picture'

.Many of the nearly 500 street, road,

jhway and traffic experts of city,

unty, state and federal government

\o attended the 16th annual street

d high\\a\- conference sponsored by

: Institute of Transportation and

affic Engineering at the Universit\-

California, Berkeley, January 30-

bruar\- 1, remarked that several of

i speeches reflected great changes in

lifornia's high\\a>- picture.

"I never thought the head of the

ircau of Public Roads (Rex M.
hitton, P'ederal Highway Admin-
rator) would fl\' to California to tell

that increased costs can be justified

locating and designing highways to

iprove their appearance," one said,

r that the Chairman of the Senate

ansportation Committee (Senator

indolph Collier) would devote half

his speech to airport development."

^•en though Senate Bill 344, which

:dden (Charles T. Ledden, City and

)unty Projects Engineer, California

vision of Highways) explained to

us, will increase our workload," a

county road commissioner added, "it

will go a long way toward making our

streets, roads and highways a smoothly

integrated s\stem."

Whitton Urges Aesthetics

W'hitton appeared as the first

speaker after the welcoming address

l)\' Dean George Maslach of the Uni-

\ersit\"s College of Engineering. Urg-
ing increased attention to aesthetics,

W'hitton said that highwa\' engineers

in the past ma\' have underestimated

its desirabilit\' or overestimated its

possible added costs. He praised the

increasing tendency toward enlisting

landscape architects and city planners

to assist in highway location and

design.

"Xote that I include location as well

as design," W'hitton said "/\esthctics

must be an important consideration

from the beginning; it is not a 'trim-

ming to be tacked on after the loca-

tion is settled and the design details

are half done."

The Federal Highway Administra-

tor pointed to the 41,000-mile inter-

state highway system, 80 percent of

which is on new location, as causing

the greatest single impetus to the

blending of aesthetics and engineering.

He suggested that engineers inven-

tory scenic points of interest which

might affect route location and take

advantage of any breathtaking vistas

for locating safety-rest areas.

Later in the program, Harry D.

Freeman, Deput\' Director for Plan-

ning, California Department of Public

Works, told attendees that the Legis-

lature gave serious and s\nipathetic

attention to the cf)nservation of nat-

ural scenery and the need for aesthet-

ics and recreation at its last session.

Freeman used color slides to illus-

trate views of the scenic corridors

along the routes of the "master

planned" scenic highway s\steni pro-

vided by Senate Bill 1467, and outlined

steps that must be taken by local gov-

ernmental bodies to protect them.

section of Sir Francis Drote Boulevard (Federal Aid Secondary County Road 608) in Marin County northwest of Son Rafael ilhslrotes the point made by

the speakers at the recent Street and Highway Conference that h'ghways should be aesthetically pleasing as well as functional.
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Tribute to Collier

The Chairman of the Assembly

Committee on Transportation and

Commerce. Tom Carrcll, preceded

Senator Collier on the program, and

paid tribute to him as the man nation-

ally known as "Mr. California High-

\\a\s," and to "a forward-looking

Highway Commission."

Part of California's success in new

and better higii\\a>- facilities, he indi-

cated, "has l)een accomplished largel\-

through the recruitment of tiie na-

tion's finest group of planners, de-

si<Tners, engineers, land acquisition cx-

perts and technical personnel.

He added, "California's high\\a\-

problems are unique by reason of the

State's size, population growth rate,

and the great extent to w hich we have

become a people dependent upon au-

tomoti\e transportation."

Assemblyman Carrell referred to

two measures introduced by iiim in

the 1965 General Session of the Legis-

lature to relieve traffic congestion and

promote safety. One provided for the

channeling of slow-moving traffic into

the right-hand lanes of multiple-lane

highwa_\s. The other provided for in-

creasing the maximum speed limit on

certain freeway stretches to 70 miles

per hour \\ here, in the opinion of both

the Division of Highwaxs and the

Highway Patrol, it is safe to do so.

Senator Collier had addressed last

\ ear's streets and highwa\s conference

in Los Angeles on the need for sup-

port for legislation he had sponsored

for obtaining financing for proposed

select systems of city streets and

county roads.

He told the delegates at this session

that, "Obviousl\-, all of \ou did your

homework, and, when the chips were

down. Senate Bill 544 went through

both houses with exceptionally strong

votes and provided about 170,000,000

annualK- for city streets and count\-

roads."

Senator Reviews Legislation

The Senator review ed the legislative

intent of the 1947 Collier-Burns Act
and subscciuent laws aimed at the effi-

cient administration of State provided

funds.

"The Legislature has an interest in

local streets and roads because of their

fundamental importance in the overall

highw a>- s\stem. The Legislature also
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has an obligation to insure that local

road departments are operated effi-

ciently, because it is the Legislature

that imposed the taxes to finance the

loail program."

Referring to the increased attention

to highway aesthetics, he said, "We
must attempt to direct the efforts for

these facilities (programs for scenic

highwa\s, roadside safety rests, elim-

ination of billboards, etc.) so that a

reasonable amount of monc\- is allo-

cated to these 'nonproducing func-

tions,' and also to see that the maxi-

mum aesthetic value is received for

each dollar .so allocated."

Senator Collier devoted the last half

of his talk to lcgislati\c studies in

progress to protect and preserve exist-

ing airports from encroachment and

to finance improvements in facilities

for general aviation.

Division of Highways Cit\ and

Count) Projects Engineer Charles T.

Ledden discussed the procedural poli-

cies which have been developed for

the implementation of Senate Bill 344

as it relates to the financing and im-

provement of countv roads and cit\

streets.

These administrative procedures, he

emphasized, resulted from cooperative

effort by representative committees

appointed by the League of California

Cities, the County Supervisors .Asso-

ciation of California, and the State.

Select System Explained

"The select s\stem of streets and

roads upon which the funds are to be

expended, generally speaking, is in-

tended to supplement, from a traffic

standpoint, the state highwa\' system,"

Ledden said.

He advised cit\- and county dele-

gates of the four wa\s in w hich ap-

portionments ma\' be forfeited (see

article, "Collicr-Unruh .\ct." page .'>5)

and promised that the staff of the Di-

vision of Highwav s is available w hen

requested by cities and counties to

review plans to minimize possible non-

conformance of projects with desig-

nated standards.

Charles (!. Beer, urban planning en-

gineer, Division of Highways, outlined

the rc(]uirements of the Federal Aid
Highwav ,-\ct of 1962 for projects in

urban areas of more than 50,000 popu-

lation to be eligible for federal funds

after July 1, 196.5.

-Ml such projects, he said, must be

based on a continuing comprehensive

transportation planning process car-

ried on cooperativelv by the State and
local communities.

The eighth metropolitan areas af-

fected by this legislation are those

covered b\- the Los Angeles Regional

Transportation and San Francisco Bav
.Area Transportation studies, and the

San Diego, Sacramento, Fresno,

Bakersfield, Stockton and Santa Bar-

bara areas.

"The Division of Highwa\-s is seek-

ing the active support of local govern-

ments in these metropolitan areas,"

Beer said, "to make certain that the

benefits of the federal aid highwa\-

funds are not lost to the State."

Beer declared the act's provisions

reflected the impatience of the .Ameri-

can people with piecemeal transporta-

tion planning.

Pointing out that the federal gov-

ernment requires a formal procedure,

supported by a written memorandum
of understanding or agreement be-

tween the State and the governing

bodies of local communities, he added,

"the basic agreement is a matter of

high priorit\-, and to provide for the

necessarv reviews, we believe it

should be executed by Julv 1, 1964.

This will allow one year in w hich to

secure any modifications considered

necessary and anv supplemental agree-

ments on essential subject matter

areas."

Other Speakers

Other speakers at the conference's

general sessions included Leland J.

Deverman, office of the State Con-
troller, who spoke on the new uni-

form budget and road accounting

[irocedurcs, and Lee X. Glaeser, Con-I
trollcr. Santa Clara County, w ho com^

mented on Deverman's remarks;

Robert C. Lynch, Deputy County
(.ounsel, Los .Angeles Countv, who
explained recent developments in

(Miblic liabilitN , ami .\rnold Olitt,

X'ice Presiilent, Woodward, Clvde,

Sherard anil .Associates, Oakland, who
iliscussed the structural design of

roads and streets.

Harmer F. Davis, director, histitute

of Transportation and Traffic Ea
gineering, made several predictions

California Highways and Public Worki
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concerning future transportation pat-

terns and closed the conference.

The luncheon meeting at the Clarc-

niont Hotel, Berkeley, on the final

ihv was addressed by R. H. Minor

ind Arthur Lcinwohl of the nianage-

nent systems, Lockheed Missiles and

space Company, Sunn\vale, who
malyzcd the effect of the national

jopulation explosion on the suppl\- of

aw materials and the future role of

Tansportation.

Following the morning general

meetings, delegates attended work-

;hop sessions on the opening day of

he conference on right-of-\\a\-

problems, the geometric design of

"oads and streets, street and highway

maintenance, planning for moving
raffic, guardrails and median barriers,

[voiding legal liabilities in public

,vorks, construction job controls and

:hanged conditions, and planning for

marking.

other Subjects Discussed

The second da\"s workshops con-

idcred soil stabilization and drainage,

)roblcms of mass rapid transit, pur-

:hasing specifications, getting the

nost out of limited right-of-wa\-, the

ise of continuous left-turn lanes, the

rritical path method for preconstruc-

ion scheduling, engineering and con-

truction procedures for San Diego
treets, maintenance agreements be-

ween state and local agencies, and
raffic safety techniques and equip-

nent.

Richard F. Lovejoy, City of Rich-
nond Director of Public Works; A.

Z. Keith, Road Commissioner, River-

ide County; and J. P. Sinclair, Assist-

nt State Highway Engineer, District

V, San Francisco, were chairmen and
ice chairman, respective!}'. Robert E.

>on, Jr., of the Institute of Trans-
lortation and Traffic Engineering,

erved as general secretary, and
A'ayne H. Snowden, also of the In-

titute, was in charge of publications.

A $5,868,000 contract was awarded
ly the Department of Public Works
in April 6 for grading and paving 4.5

niles of freeway on U.S. 299 between
/lad River and Blue Lake in Hum-
loldt County and grading an addi-

ional mile north of Blue Lake for

uture freeway.

'Tempus Fugit' Corner

The following items appeared 25

\ears ago in California Higbivays ami

Public Works.

Nf.w Skpll\fda Link Opfnf.d

The formal acceptance by the State

on November 30, 1938, of the 3.66-

milc pa\ing contract connecting San

Fernando Road, just northcrl\- of San

Fernando, with Brand Boulevard,

marked the opening to through traffic

of a direct route (via Sepulveda Boule-

vard) bctw ccn the Ridge Route Alter-

nate and the Los Angeles Harbor and

West Coast beach cities, including the

communities of Santa Monica, Ocean
Park, \'enice. El Segundo, Manhattan
Beach, Hermosa Beach, Redondo
Beach, Long Beach, and points south-

erly.

Traffic from the San Joaquin \'alley

formerl\- was required to pass through

downtown Los Angeles or the con-

gested HolKnyood district in order to

reach the harbor or West Los Angeles

and the beach cities.

Federal requirements in connection

with grading this section provided

that grading work be done by hand
labor methods. About 350,000 cubic

yards of roadway excavation were re-

moved in this manner at a cost of

5488,613.72. The proiect afforded em-
ployment amounting to 486,316 man-
hours of labor.

MouNT.'kiN Springs Grade Problems

Since construction was started in

October on the upper portion of the

.Mountain Springs Grade, the contrac-

tor has made very good progress on
this difficult piece of highway con-

struction, according to E. E. \\'allace,

district engineer.

In the development of both railwa\-

and highway transportation between
the agricultural areas of the Imperial

\'alle\-, southw estern Arizona and San

Diego's favorable shipping and harbor

facilities, the mountain range along the

San Diego-Imperial county border has

always been the major barrier.

The contract item of roadway exca-

vation involves the movement of ap-

proximately' 100,000 cubic yards per

mile. The excavation consists, for the

most part, of granite rock, and in con-

solidating this rock into the embank-
ment sections it is proposed to use

1 3,000,000 gallons of water. This large

amount of water will be used to flush

the fine material down through the

voids in the rock, and thus consolidate

the embankments to prevent future

settlement. The contractor has in-

stalled a water line, and is pumping
water from Jacumba, 5

',
; miles west-

erly from the project.

The roadway section must be con-

structed through a section of high,

steep, rock\" slopes, and in order to

retain the embankment, and to prevent

the fill material from spilling far down
these slopes, metal cribbing is to be in-

stalled. . . . The new roadwa\- w ill be

36 feet wide.

The Mountain Springs Grade sec-

tion of U.S. Highwa}' 80 has gradually

developed from an old wagon stage

road, rising from the desert below sea

level to the summit of the Coast

Range. It extends from El Centro, 44

feet below sea level, to an elevation of

3,240 feet at the summit near the

county line.

Wfstfrn Statf Highway
Officials Mfft

The annual meeting of the \\'estern

Association of State Highway Officials

was held at San Francisco March 6,

1938. The meeting was purposel\'

scheduled at that time so that it might

run concurrently with the national

convention of the American Road

Builders' Association and the national

convention of the Associated General

Contractors.

At the opening session the delegates

were welcomed by C. H. Purcell,

State Highway Engineer, representing

Director of Public A\'orks Frank W.
Clark.

On Thursday morning the meeting

was devoted to a discussion of soil

studies led by T. E. Stanton, Mate-

rials and Research Engineer of the

California Division of Highways.

A S2, 595,000 contract has been

awarded by the Department of Pub-

lic Works for constructing four miles

of four-lane freeway on U.S. 101 be-

tween North Main Street in Salinas

and Espinosa Road in Monterey

County.
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New Routes Another 30 Miles of

Freeways Are Adopted

FREEWAY ROUTE ADOPTED

X
^&r^so

"-
ToJohce Volley

Prei/iously

-^ Adopted

Lake Tahoe

The California High\\a\- Commis-
sion adopted ncai"l\' 30 miles of free-

\\a\' routings on three existing and

one planned route in the year's first

two months, including a 4.6-mile

stretch in San Francisco and San

Mateo Counties and a six-mile scenic

parkway t\pe routing in the Meeks
Bay area of Lake Tahoe in El Dorado
County.

Tiie other freeway routings were in

San Joaquin, Calaveras, and Trinity

Counties.

Additionally, the commission

adopted a 2.9-mile impro\cd routing

of State Sign Route 36 in Humboldt
Count)', a conventional high\\a\-.

Hunters Point Freeway

The San Francisco-San Alateo rout-

ing was for what is know n locally as

tlie Hunters Point Freeway between

a connection with the Bayshore Free-

way (US 101 ) in Brisbane, three-

fifths mile south of tiie San Francisco

count\' line, and the junction of the

future extensions of the Embarcadero

and Southern freeways near Evans
Avenue in San Francisco.

The commission conducted a public

hearing on the matter on December
11, 1963.

The adopted route, the "D-C" line

discussed at earlier hearings held by

tiie Division of Highwa\s, crosses the

tidelands area in a northeasterly direc-

tion to east of Candlestick Park, con-

tinues on a northerly alignment across

tiie western portion of South Basin,

tlicn extends nortii and east of the

P.G. & E.'s station into India Basin be-

fore turning northwesterly to the

northern project limit.

Noting tiiat the adopted routing is

longer, more costly, and will have

fewer user benefits than the one

recommended by the State Highway
Engineer, the commission said its

choice was based on the superior

overall effect of the adopted route on

the social, economic and general wel-

fare of the community.

BRISBANE
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The adopted route was favored by
arious local authorities and commu-
iit\' organizations.

Supervisors Endorse Route

The adopted route in El Dorado
>ounty was endorsed by the county
oard of supervisors and recom-
lended b>' the State Highway Engi-

eer. It generally follows the existing

lignmcnt of State Sign Route 89 from
ne-half mile north of the D. L. Bliss

tate Park to the El Dorado-Placer
ounty line \\ here it will connect with

freewa\' routing to the north
dopted bv the commission in March
963.

State Highway Engineer J. C. Wo-
lack said that the scenic parkwa>-
rpe facility will have a screen of

atural vegetation between the high-

ay and adjacent homes and will take

dvantage of the scenic corridors off

ie freeway's right-of-way.

The new, freeway routing for 14.7

liles of State Sign Route 8 runs gen-
rally north of and parallel to the ex-

ting highway, eliminating sharp

jrves and dips, between the Calaveras

iver near Bellota in San Joaquin
bounty and State Sign Route 12 near

'^alley Springs in Calaveras County.

Scenic Highway Route

Weaverville-Scott Mountain Road
Federal Aid Secondary County Road
389) in Trinity County, a route be-

\een U.S. 299 at Weaverville and
f.S. 99 at Yreka, was included in the

ate scenic highway system enacted

y the Legislature in 1963. It will be
nown as State Route 3.

The adopted freewa\' routing gen-
ally will traverse the eastern portion

F the Trinity River Valley between
offee Creek and Ramshorn Road, a

[Stance of 4.6 miles.

The improved routing of 2.9 miles

State Sign Route 36 in Humboldt
ounty between 8.8 miles east of

ridgeville and the South Fork of the

an Duzen River will replace the

"esent 20-foot-wide treated gravel

cility that has little or no shoulder

id is subject to flooding during rainy

;riods.

The start of construction of all of

le new ly adopted routes will depend
Don the availability of future high-

ay funds.

IN MEMORIAM

District II

Paul A. Myers, Highway Mainte-

nance Man II.

District III

Lester E. Hunt, Highwa\- Foreman;
Harold C. Altic, Janitor.

District IV

Donald Anderson, Assistant High-
way Engineer.

District VII

W\'\n Chane\-, Garage Attendant;

Ina Sebastian, Supervising Clerk II;

Richard Withers, Assistant Highway
Engineer.

District X

Joseph B. Bland, Highwa\' Foreman.

District XI

Louis Celerio, Highwa\' Landscape
Leadingman.

Spec Section Loses

J. W. "Wes" Cog hi 1

1

John W. "Wes" Coghill, a 42-year

employee of California Division of

High\\a\s, retired December 31, from
his position with the division's Speci-

fications Section.

During the past six years, Coghill

has been responsible for issuing

weekly progress reports indicating

status of current highwav projects

throughout the state, keeping current

records of budgeted projects, and
many related duties.

His Highways career began in

1921, as clerk in the division's ac-

counting section, then located in the

Forum Building. After two years he

became assistant chief clerk in the

Headquarters Shop, 34th and R
Streets, where he later became cashier

and timekeeper. In 1928 he went to

the District VI office in Fresno, as

equipment clerk. He returned to

Headquarters in Sacramento in 1947

Baumgart Retires

From Records Section

Walter AI. Baumgart, records man-
agement anal>-st for the California

Division of Highways, retired on
February 13 after 33 years in state

service.

A native of Princeton, Indiana,

Baumgart also attended grade and high

school there. He worked as an ac-

countant for a bank and private busi-

nesses before joining the Division of

Highways in 1931 as chief of its head-

quarters files and mail unit in Sacra-

mento.

Baumgart was one of the first em-
ployees to be assigned to the division's

record management section, which
was created in 1957 to reorganize and
streamline its voluminous files. This
streamlining has since been carried on
through destruction of obsolete ma-
terial, elimination of record duplica-

tion and transfer of infrequently used

records to low-rent space in ware-
houses, all resulting in a substantial

savings in office space.

Baumgart's assignments have taken

him statewide both within the divi-

sion and on loan to other divisions

within the Department of Public

Works. He has also participated in the

training of other state personnel in

records management procedures.

Baumgart's contribution to the rec-

ords program has been especially val-

uable because of his wide knowledge
of the contents and procedures of the

existing files.

Baumgart and his wife have a son

and a daughter and three grandchil-

dren.

He is a charter member of the Cali-

fornia State Emplo\ees' Association

and of the State Employees Credit

Union (he holds Passbook No. 16).

to work in the accounting section;

and in 1956 transferred to the Speci-

fications Section.

Coghill was born in Cincinnati,

Ohio, coming to California in 1909.

He graduated from Sacramento High
School and attended business college.

He is affiliated with the Masonic
Lodge at Clovis.
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Bridge Costs 1963 Average Remains

Same as Previous Year

By HARRIS K. MAUZY, Senior Bridge Engineer and

WILLIAM J. YUSAVAGE, Associate Research Analyst

The genera! level of bridge con-

struction costs during 1963 were es-

sentiaii\- unchanged from the level

established in 1962. The annual aver-

age index for both \cars \\as 274.

The corresponding annual a\erage in-

dex for 1961 was 264 or one which
indicates that the net increase in bridge

construction costs over the past two
years was of the order of 3.8 percent.

It is of some interest to note that ex-

cept for the year 1960 when the level

of costs dropped to an average index

of 24S all other values back to 1956

ha\e clustered about a value of 270.

The general trend of construction

costs as well as the trends of other

relevant construction data are pre-

sented in the accompanying chart

w hich summarizes the data of Califor-

nia bridge construction activity since

1934.

Construction Activity

During 1963 bids were received for

133 projects which included 422
bridges and a total value for bridge
work of $59,388,693. The correspond-
ing value for bridge construction dur-
ing 1962 was about 172,000,000. The
value for 1964 is expected to approxi-

mate S85 million.

Bidder Activity

Bidder activity, which was signifi-

cantly curtailed during all of 1961 and
the first three quarters of 1962, in-

creased onl\- moderatel\- during the
five succeeding quarters. The total

number of bids submitted for 133

projects in 1963 was 843 for an aver-

age of 6.3 bidders per project. The
corresponding averages for the four

years. 1959 through 1962, were 8.S,

7.3, 5.8, and 6.0. The averages reveal

a vcr\- definite correlation between
strong competition and falling prices

during late 1959 and all of 1960. and

the subsequent stal)ilit\- in both the

level of construction costs and the

average rate of bidding.
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Weighted average unit prices of

:eel have been relatively stable over

le past five \'ears; average unit prices

:)r the xears 1959 through 1963 were
0.163, '$0,169, $0,173, $0,184, and
0.172 per pound for the five \ears

espectively. In recent months there

ave been several quotations which
ropped to as low as $0.15 per pound
ut these are rare; the largest number
f quotations continue to fall gcner-

llv within the limits of $0.17 to

0.185 per pound.

Prestressed Concrete. The sum-
lary unit price of prestressed con-

rete is expressed in terms of the price

f a composite cubic yard of pre-

resesd concrete in place. The unit

rice accordingl\' includes the cost of

jncrete, reinforcing steel, stress steel,

ichorages, prestressing operations, as

ell as the cost of erection.

The corresponding weighted av-

•age prices per composite cubic >-ard

F prestressed concrete for the vears

P55 to 1962, inclusive, are $135, $163,

165, $145, $135, $139, $150, and $146.

uring 1963 the price increased to

166.

The large variations in the cost of

le item arise partly from the com-
Dsition of the kinds of prestressed

)ncrete work for any given year. A
eighted average price of $166 per
)mposite cubic, for example, is indi-

itive of the greater proportionate use

the higher priced precast pre-

ressed "I" girder, whereas a price of

50 is indicative of the greater pro-
jrtionate use of the less expensive

ist-in-place prestressed type of con-
ruction.

Conclusion

The last few years have been char-

terized by an unusually protracted
:riod of stability in construction
ists. During the past three years

idge construction costs have fluc-

ated within a range of variation of

lOut 4 percent and during the last

/() \ears there has been no change in

e level of construction costs. Con-
•niitantly, bidder activity also has

;en constant—at an average rate of
lOut six bidders per project. The
ittern of bidders as well as the level

bid prices during the first weeks of
'64 indicate that the established pat-

rn is continuing into the new year.

Neil Dunham Named
Computer System Head

Establishment of a new position of

computer s\stems engineer for the

California Division of Highways and
the appointment of A. N. Dunham to

the post have been announced by
State Highway Engineer J. C. Wo-
mack.

Dunham, who joined the Division

of Highways in 1946, is being pro-

moted from assistant engineer of de-

sign.

^^^ He will be re-

.^^^^^ sponsible for all

JPP^^^^^ electronic data
processing opera-

tions of the Divi-

sion of Highways.
The highway en-

gineering applica-

tions of electronic

data processing by

NEIL DUNHAM '"^^f
"^ compu-

ters have expanded
in recent \ears, Womack said, far be-

yond the original uses of traffic data

coding and a few types of engineering

calculations. They now include earth-

work quantity calculations, structural

analysis for pavements and bridges,

right - of - way calculations, profile

grade and elevation data, and traffic

analysis. The entire state highway ac-

counting operation has now been con-

verted to electronic data processing.

Establishment of a computer sys-

tems unit separate from the urban
planning activity was recommended
by the Division of Highways manage-
ment consultants. Price-Waterhouse
and Company, in 1963.

Although born and raised in San
Diego, Dunham received his civil en-

gineering degree in 1947 from the

University of Illinois where he had
studied under the U.S. Navy college

training program. He held various

engineering assignments of increasing

responsibility in the San Diego dis-

trict until A larch 1961, when he was
promoted to supervising highway en-

gineer and transferred to division

headquarters as assistant engineer of

design.

Dunham and his wife Joyce have
three children. He is a member of the

American Society of Civil Engineers.

EDWIN F. LEVY

Bay Toll Crossings

Loses Edwin F. Levy
Edwin F. Levy, senior bridge engi-

neer with the Division of Bay Toll

Crossings, retired on February 29,

completing a 32-\ear career w ith the

San Francisco-Oakland Bay Bridge.

Levy was born in San Francisco. He
attended grade school and was grad-

uated from Low ell High School there.

He graduated from the University of

California in 1927 with honors.

The first five years of his engineer-

ing career was

spent on dam and

building construc-

tion with contract-

ing firms in the

Bay area.

He joined the

design organization

of the Bay Bridge

in 1932 and played

an important part

in the design of the

bridge and the Transbay Transit Ter-
minal.

In 1948 he was advanced to division

office engineer and for the ne.xt two
years supervised studies for a second

bay bridge and southern crossing.

Since 1950 he has been in charge of

design and maintenance for the op-

erating agency of the Bay Bridge and

other state toll bridges. When the

Dumbarton and San Mateo-Hayward
Bridges were purchased from private

owners. Levy supervised the effort of

converting to state ownership, and

acted as manager for those bridges

during the initial period of State op-

eration.

Levy's contribution to the operat-

ing function of the State's toll bridges

has been especially valuable because

his experience, combined with his inti-

mate knowledge of the design, con-

struction and maintenance problems

of the San Francisco-Oakland Bay
Bridge, make him a leading authority

on the subject.

Levy is a fellow of the American
Society of Civil Engineers. He is also

a registered structural engineer and a

member of the Commonwealth Club.

He and his wife, Jeanette, plan to

embark soon on a six-month w'orld

tour.
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New Job CI
Will Recognize Special Skills

Required in Landscape

Mainfenance

A comprehensive study of highway

landscape maintenance operations has

led to establishment of r\\o new
classes by the State Personnel Board,

plus several revisions in present classes

in the series.

This reorganization, effective Feb-

ruary 6, 1964, provides an avenue for

promotion within the landscape main-

tenance series and recognizes the

special skills required to perform land-

scape maintenance work.

The two new classes are highway
landscape maintenance man ($440-

486), and highway landscape foreman
($536-650).

Highway landscape maintenance

man is the entry level class in the

landscaping series. These employees

maintain landscape and functional

plantings, do weed control and soil

sterilization work. They also operate

light maintenance and landscape

equipment, regulate traffic to insure

safe working and traffic conditions,

do litter cleanup on highway rights of

way and perform minor roadwa\-

maintenance in emergencies. They
must be qualified to operate any two-
axle, single-motor vehicle towing
another vehicle.

Transfer Examination

Groundsmen now serving on the

high\\a\- landscape maintenance force

of the Division of Highways will be

transferred to the new class of high-

way landscape maintenance man bv
transfer examination, which consists

of possession of a California driver's

license valid for the above operations.

A highway landscape foreman may
supervise a crew of from 4 to 15 sub-

ordinates and is responsible for the

landscape maintenance \\'ork on ex-

tensive planted areas along freewavs

and highwa\s. He supervises and in-

structs subordinates in this work; in-

spects highw ay planting contracts for

compliance with contract plans and
specifications. He investigates and
prepares reports of damage to high-

\\ay facilities, makes repairs to land-
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Duties of a highway ,u>>u^^ufje mainfenance man indude functional planting, weed control and soil

sterilization work, litter cleanup and operation of light maintenance and landscape equipment.

scape facilities and keeps costs in this

connection; and he may supervise a

crew on minor highway maintenance

work in emergencies.

Re\iscd specifications and title

cliangcs apply to four classes.

Employees Reclassified

Employees in the class of highway
landscaping leadingman will be re-

titled highway landscaping leading-

man and \\ ill receive a one-step salary

increase, tlie new range being $463-

562.

In the other title change, highway
landscaping supervisor I, II and III

become highway landscape specialist

I, II and III.

Adoption of this reorganization w ill

result in some change in the line of

supervision. Responsibilitx' for all

California Highways and Public Works



gular and landscape maintenance

jerarions in a given territon" ^^ill be

signed to the Highway Superin-

ndent in charge of the territor>-.

egular maintenance crevs. except

r ver%- shon-term assignments, will

)t be used on landscape maintenance

iless the amount of landscaping is so

lall that a full-time landscape main-

nance man is not warranted. Land-

ape crews will not be used on

gular maintenance activities except

emergencies.

The highway superintendent, who
5 super\-ision over all maintenance

rsonneL may delegate direct super-

rion of landscape crews in accord-

ce with specified procedures, as a

ution changes from one with little

no landscaping to one which is

llv landscaped. Under certain con-

dons, a highway landscape specialist

may be placed in charge of the

leration and wiD report to the ter-

ory superintendent.

Staff Capacity

A highway- landscape specialist I

o may act in a staff capacir\' to

list the district maintenance engi-

er on landscape maintenance in

fier than a large district. He will

ve districtwide responsibUirv" in-

iding preparation of cost estimates

landscape maintenance, tree trim-

ng, and other ground improvement
)rk for budget purposes. He con-

Its with and ad\Tses highway sup>er-

endents. resident engineers and

idscape architects. Re\iew of plans

d specifications for soil erosion

ojects, and other related duties may
o be his responsibility". Similar

ties in a large district may be per-

rmed by a highway landscajje

icialist II. The class of highway
idscape specialist III will be used in

adquarters Maintenance Depart-

:nt onlv.

DIVISION OF HIGHWAYS LOSES 24 TO RETIREMENT

GREMLIN CORNER
One of our sharper-eyed readers.

. E. Young, of Oakland, has pointed

t a t>-pesetting error in the Januar>--

bruar>- issue of the magazine. In the

»nd column of Table I on page 10

*,229" should read "42,229."

The following empio\ ees have re-

tired from the Division of Highways
since the last list published in the

Januar^-Februarv- 1964 issue of "Cali-

fornia Highwa}-s and Public \\"orks."'

Dislrict I

Leo Swithenbank. highwav mainte-
nance man II, 37 years; Han-ev J.

Rivers, highway maintenance man II,

32 years.

District II

Jess B. Doyle, storekeeper I. 29
years; Edmond N. Crews, highwav
maintenance man II, 35 years.

District III

EUwood Ai. Culveyhouse, highway
maintenance man II. 30 years; George

Nelson Spicklemire

Retires in Redding
Nelson E. Spicklemire. associate

bridge engineer, retired on Februarv
1 . He had been with the division since

1933 when he was appointed partv
chief on the San Francisco-Oakland
Bay Bridge preliminary- crossing
suneys.

Spicklemire's assignments as Bridge
Department representative on con-
struction projects have taken him
throughout the State from Tijuana to
Crescent Cin.-.

A native of Tulare. Spicklemire re-

ceived his degree in engineering from
the University- of California at

Berkeley.

He joined the U.S. Xav^- during
A\ orld \\'ar I and ser\ed as ensign on
destroyers and subchasers.

He worked on railroad relocation
and in private practice until joining

the division.

In 1936 he transferred to the Bridge
Department in Los Angeles. Since

1953 he has been assigned to the Dis-
trict II area with headquarters in

Redding.

Spicklemire and his wife, .Marge,
have t\vo daughters and four grand-
children.

Spicklemire speaks Spanish fluendy,
and he and his wife plan to travel ex-

tensively in Mexico and Latin Amer-
ican countries.

A. Harbey. highwa\- foreman, 34
years; UWred Gwinneys, highwav
maintenance man II, 7 years.

District IV

Frederic Spalding, assistant high-
way Engineer. 15 years; \\'a>-ne A,
Ladd. skilled laborer, 16 years.

District V
Charles L. Biggs, highway superin-

tendent. 42 \-ears; Ra\-more XlcManus,
highway maintenance man IL 12
years; Isaac R. Parrish. highway main-
tenance man II. 33 years.

District VII

^\'illiam A. .Mitchell, highway
maintenance man II, 36 years.

District VIII

Pearl F. Lucas, highway mainte-
nance man IL 34 years; Randall Laut-
erbom, highway maintenance man II.

32 years; Henry X. Noble, assistant

highway engineer. 30 years.

District X
Richard Spradling, highway fore-

man, 32 years.

District XI

Ruland Faulk, janitor, 24 years;
Robert Rodgers. highway engineering
technician I. 3 years.

Headquarters

\\ >att C. \\'inkler. associate hieh-
way engineer. 28 years; Rose B. Cum-
ming, senior stenographer, 1 1 years.

Bridge

^^ innifred Saunders, senior stenog-
rapher, 2 years.

Shops

Evelyn Rosenbaum, accounting
technician U, 8 years; Lester Hutche-
son. hea\-A- equipment mechanic, 12
years.

The Division of Highwa\-s has
called for bids on the first phase of
a 14.320,000 project to extend the
Interstate 5 freeway construction in

Shasta Counr\- north of Red Bluff to
v\vo miles north of the Tehama countj-
line.
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71



RUSSELL J. COONEY .

HARRY D. FREEMAN

STATE OF CALIFORNIA
EDMUND G. BROWN, Governor

HIGHWAY TRANSPORTATION AGENCY
ROBERT B. BRADFORD . . . Administrator

DEPARTMENT OF PUBLIC WORKS . . . JOHN ERRECA, Director

FRANK A. CHAMBERS . . . . Chief Deputy Director

Deputy Director (Management) T. F. BAGSHAW Assistant Director JUSTIN DuCRAY

. Deputy Director (Planning) C. RAY VARLEY Assistant Director S. ALAN WHITE

Departmental Management Analyst

. Departmental Personnel Officer

J.

J. P. MURPHY . .

J. A. LEGARRA .

GEO. LANGSNER .

LYMAN R. GILLIS

J. E. McMAHON .

FRANK E. BAXTER

GEORGE A. HILL

J. C. BURRILL .

NEAL A. ANDERSEN

JOHN L, BEATON .

C. G. BEER . .

A. N. DUNHAM .

J. F. JORGENSEN .

SCOTT H, LATHROP .

C. T. LEDDEN . .

H. C. McCARTY .

DANA G. PENGILLY

E. J. L. PETERSON .

R. V. POTTER . .

E. L. TINNEY . .

W. L. WARREN .

J. E. WILSON . .

A. L. ELLIOTT . .

R. J. IVY . . .

I. 0. JAHLSTROM .

DALE DOWNING .

DIVISION OF HIGHWAYS
C. WOMACK . . . State Highway Engineer, Ctiief of Division

. Deputy State Highway Engineer

. Deputy State Highway Engineer

. Deputy State Highway Engineer

Assistant State Highway Engineer

Assistant State Highway Engineer

Assistant State Highway Engineer

Assistant State Highway Engineer

Comptroller

. . . . Equipment Engineer

Materials and Research Engineer

Urban Planner

. Computer Systems Engineer

. . . . Construction Engineer

Personnel and Public Information

City and County Projects Engineer

Office Engineer

Planning Engineer

. Program and Budget Engineer

. . Systems Research Engineer

. . . Maintenance Engineer

. . . . Engineer of Design

Traffic Engineer

. . Bridge Engineer—Planning

Bridge Engineer—Special Projects

. Bridge Engineer—Operations

Bridge Engineer—Southern Area

Righr of Way
RUDOLF HESS Chief Right of Way Agent

DEXTER D. MscBRIDE Assistant Chief

RAY E. O'BIER Assistant Chief

R. S. J. PIANEZZI Assistant Chief

District I, Eureka
SAM HELWER District Engineer

District II, Redding
H. S. MILES District Engineer

District III, Marysville

ALAN S. HART . . Assistant State Highway Engineer

District IV, San Francisco

I. P. SINCLAIR . . Assistant State Highway Engineer

R. A. HAYLER District Engineer

HAIG AYANIAN District Engineer

C. F. GREENE District Engineer

District V, San Luis Obispo

R. J. DATEL District Engineer

District VI, Fresno
W. L. WELCH District Engineer

District VII, Los Angeles

E. T. TELFORD . . . Metropolitan District Engineer

A. L. HIMELHOCH District Engineer

A. C. BIRNIE District Engineer

A. W. HOY District Engineer

R. E. DEFFEBACH District Engineer

CALIFORNIA
HIGHWAY COMMISSION

ROBERT B. BRADFORD . Ctiairman and

Administrator, Higtiway

Transportation Agency

ARTHUR T. LUDDY . .

JAMES A. GUTHRIE . .

ROGER S. WOOLLEY .

ABRAHAM KOFMAN . .

FRANKLIN S. PAYNE .

WILLIAM S. WHITEHURST

Vice Ctiairman

Sacramento

San Bernardino

. San Diego

. . Alameda

. Los Angeles

. . . Fresno

JOHN ERRECA Administrative Officer

and Director of Public Works

JACK COOPER, Secretary . . . Sacramento

District VIII, San Bernardino

C. V. KANE District Engineer,

District IX, Bishop

C. A. SHERVINGTON District Engineer

District X, Stockton

JOHN G. MEYER District Engineer

District XI, San Diego

JACOB DEKEMA . . Assistant State Highway Engineerjj

EMERSON RHYNER

DIVISION OF CONTRACTS AND RIGHTS OF WAY
HARRY S. FENTON Chief Counsel

Deputy Chief (Sacramento) HOLLOWAY JONES . . . Deputy Chief (San Francisco) REGINALD B. PEGRAM Deputy Chief (Los Angeles

DIVISION OF BAY TOLL CROSSINGS

E. R, FOLEY Chief Engineer

BEN BALALA Planning and Construction CHARLES L. SWEET Operations

DIVISION OF AERONAUTICS

CLYDE P. BARNEn Director, Chief of Division

17585—500 3-54 55.500
prinlej tn CALIFORNIA onici: OF STATE frintinJ



1938 a cut was made straight through the ridge and t'.ie troublesome

old tunnel removed.

View of sec/ion today where tunnel once was situated. Road has been
widened to four lanes with raised median, is slated for conversion to full

freeway.

(Continued from inside front cover)

dbcd w lis graded and oiled. But it

; still steep, and it became the cus-

1 for San Jf)aquin automobile

toniers \\ ho bought their cars in

i Angeles to refuse to take delivery

ess the car could make the Ne^\hall

ide.

Automobile traffic had so increased

1910 that one man made a comfort-

: living waiting at the pass with a

team of horses read\' w pull an\" car

over, but he was forced out of busi-

ness \\hen the County of Los Angeles

opened a tunnel through the ridge in

October 1910, eliminating the terrors

of the old grade.

The Xewhall-Saugus route became

a state highway in 1917, and carried

all the U.S. 99 traffic until 1930, when
the Weldon Can\"on route to the west

\\as opened.

Both routes now- have been widened

to four lanes. The U.S. 6 section A\"ill

become full freeu a\- soon as an exten-

sion of the Paimdale-Lancaster route,

and the A\'eldon Canyon route is

slated for eight lanes of freeway as

part of Interstate 5. .Mr. Hamlin \\ hile

struggling over the summit in 1902

couldn't ha\e realized what he was

starting.

rial view of San Fernando Pass area. U.S. 99 is visible passing across

o/o at top, U.S. 6 fnew Route 14) in foreground. Tunnel was in cut

area, extreme lower right, and old pass is plainly visible lower left.

Interchange area, U.S. 99 and U.S. 6 (new Route I4j. Old tunnel area is

in upper center, old pass visible as light streak just to right of it. Old pass

is easily accessible to sightseers.
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Landscaping on a Freeway Interchange

Plonfrngs at (/le Willow Road Overcioii.iiy o" (lie Bayihore freeway in Menlo Park include roclc roses in (he extreme foreground backed by a bollle brush

p/on(. Tree ol left is a coosf redwood ond one on right is liquidambar. Masses of ground cover ore ice plant, backed by a bank of mixed shrubs

on the embankmenf. See "Bay Area Reporl-1964" beginning on poge 24.

Editor's Nofe: This landscaping project

was designed by the Roadside Devel-

opment Section, Division of Highv^ays,

headed by Supervising Landscape Archi-

tect H. Dana Bowers. The editorial,

quoted below, appeared in the April 30

issue of the Palo Alto Times under the

title of "Miss Interchange—Our Nomina-
tion." An editorial and photo along

similar lines, referring to the Bayshore

Freeway-Harbor Boulevard interchange in

Redwood City, appeared in the May 8

issue of the Redwood City Tribune.

"Freeway interchanges devour

m(>ne\' and land and when built usu-

ally have looks ()nl\- a fatherly civil

engineer could love.

"In manv cases, however, landscap-

ing can lifi their curse of ugliness. In

rare cases, plantings can transform the

potential wasteland within the clover-

leaves into really attractive scencrw

One can, indeed, visualize some of

these park-like byproducts of the

automobile age as future oases amid

asphalt, concrete, steel, whizzing ve-

hicles and bow buildings.

"The Willow Road Overpass at

Ba\shorc Frcewa\' in Menlo Pilrk is

one such rare case. We dare, in fact,

to advance the claim that it's the best

landscaped interchange on the penin-

sula, if not in the whole State.

"This is the time of \ear when it

looks best. We habitually cross it w ith

a silent word of thanks to its design-

ers, whoever tlie\ were."



California Highways and Public Works
fficial Journal of the Division of Highways, Department of Public Works, State of California

I. 43 May-June Nos. 5-6

CONTENTS
le Redwood Highway— Part 1

By John Robinson, Information OfRcer

in Marcos Pass

By J. M. Sturgeon, District Construction Engineer

iper Management
By Alfred S. Roxburgh, Chief Management Analyst

eeway Fatalities

ew 'Standard Specs' Edition Is Issued

ly Area Report—1964
By J. P. Sinclair, District Engineer

ew 70 m.p.h. Speed Zones

at Springs Creek

ew Routes

roville Relocation

By Alan S. Hort, District Engineer

itish Transport Minister Revisits Freeways

empus Fugit' Corner

venty-five-year List

jxter. Hill Trade Headquarters Posts

erit Awards

.S. Land Funds for Two Routes

istrict Engineer Title Now Standard

le Highway Motto

;tlrements

Division List ._

Paul Cowgill

68

70

E. D. Drew

Page

2

12

18

20

23

24

51

52

55

56

64

65

65

65

66

67

70

71

68

FRONT COVER: One way la illusfrate Ihe new traffic

flow on the remodeled San Francisco-Oakland Bay

Bridge is to photograph it at night. Westbound

traffic on the upper deck shows only its tail lights,

while the lower deck is illuminated by the head-

lights of eastbound cars. Bright area lower right

was once occupied by commute train roils. See "Bay

Area Report," page 24. (Photo by Bill Ruland.)

BACK COVER: Modern freeways such as the Son

Diego Freeway (Interstate 405) in Los Angeles have

built-in safety features. V/ith grade crossings elim-

inated (note undercrossing for Sepulveda Boulevard

in right foreground}, adequate shoulders and a wide

median strip enhanced by chain-link protection, eight

lanes of traffic move smoothly through this metro-

politan area. See "Freeway Fatatities" page 20.

(Photo by John Meyerpeter.)

bituaries

In Memoriam
Evan G. Bower
Harlan P. Perdew

70

68

69

Joseph P. Sinclair

Jacques Zeeman __

69

67

LESTER S. KORITZ, Editor

FEWART MITCHELL, Associofe Editor JOHN C. ROBINSON, Associate Editor

WILLIAM R. CHANEY, Chief Photographer

iiiors are invited io use information contained herein and to request prints of any black and white

photographs.

Address communications fo: EDITOR,

CALIFORNIA HIGHWAYS AND PUBLIC WORKS
P.O. Box 1499

SACRAMENTO, CALIFORNIA 95807



i

Crossing the Eel River from Scotia fo R'lo Deit in early 1900 s. This was the ubiquitous Model J of the period, with the brass radiator shell.

The Redwood Highway
Pdrt I

— far/y History of Transportation in the Northern Coastal Counties

By John Robinson, Information Officer

In the first 50 years or so of settle-

ment in the north coastal region of

California, few people ga\e thought

to a north-south high\\a\' from San

Francisco to the Oregon line. The

Redwood Highway was not even a

dream. Eureka, Areata; Trinidad, and
Crescent City considered themselves

sca|iorts for freight to and from tlie

Northern California valle\s, and the

smaller towns near the coast depended
u[)()n these ports for export of their

raw materials, and import of their

needs.

Almost all the carl\- settlement along

the north coast in Humboldt and Del

Norte Counties was near harhors

w here supplies might he lantied from
ships and transported inland to the

man\' mines and diggings in the Klam-
ath Mountains. Toda\- liardK' an\' of

these early mining townsites are

marked, and many are completely ef-

faced; yet when thc\ were operating

they required tremendous amounts of

freight e\cr\- week to keep them
going. It all came in l)\ sea.

Sea Transport Cheapest

By 185 5 logging had taken its place

as the leading industry in the north

coast, hut sea shipment was still much
cheaper than an\' overland method,

and the towns still faced toward the

sea, were still oriented east and west.

.Although storms and tides sometimes

kept shipping aw a\ for months, com-

nuinication with the rest of California

was infinitel\' easier by water than

o\er the tortuous, frightening trails

which wound their wav southward.

.Also, because of the mining camp
commerce, the roads and trails to

Redding and Red RlutT were better

marked and developed than to Lkiali.

Another deterrent to roadbuilding

in Humboldt County was the earls'

development of the railroad there. In

1854 Humboldt County had the first

railroad in the state, and b\ 1890 a

dozen railroads fanned out from the

Humboldt Ba\- region. Most of these

were primarilx- logging railroads, but

sc\ eral handlcil freight and [lasscngcrs.

Early-day Railroading

.An anecdote of an carly-da\- rail-

roading incident on the outskirts of

I'.ureka gives an idea of what this

service was like on .some railroads.

The train, horse drawn, was proceed-

ing downgrade toward the seaport

with a load of passengers and their

baggage, which were scheduled for

embarkation on a ship sailing a few

hours hence. Crossing a trestle over a

ra\ine about 1 5 feet deep, the horse

somehow got tangled in the traces

California Highways and Public Works



id fell over tlie side, kicking and

hinn\ ing as he hung suspended h\

le harness about halfway dow n.

One of the passengers, possibly

)nie\\ hat under the influence, decid-

[g a major catastrophe was upon

lem, \ ellcd "Jump for \our livcsl"

id sailed out into space to land feet

rst, waist deep, in the mud at the

ottom of the ravine. In due time,

ith passengers assisting, the horse

as cut free and hitched up again

ith patched harness, the hapless pas-

rnger rescued from the mud, and the

ain continued to its destination. Xo
ijuries were suffered.

Crescent City to Grants Pass

Although the northern end of the

.edwood Highway, that section from
Irescent City to Grants Pass, was not

icluded in the state s\stem until sev-

ral decades after inclusion of the

lute from Areata to Crescent Cit%-,

was a ver\- important commercial

3ute from the beginning. Crescent

aty, founded in IS.fB, for some time

xceeded Eureka in freight tonnage,

nee it served all the southern Oregon
lines as well as most of the diggings

1 Siskiyou and Del Xorte Counties.

In the earlv 1850's most of the

reight went out on pack trains, up
lold Spring .Mountain Trail. This

ras roughly the route of today's US
99, although it veered a few miles

ast of the present summit. In these

ears .sometimes 500 mules a week
:ft Crescent City, and, until the con-

truction of the Southern Pacific Rail-

oad in 1875, almost all of the freight

or towns as far east as Yreka went
Krough Crescent City, as well as a

Teat deal of southern Oregon's sup-

lies.

Mule Pocktrain

In the Crescent City of the 1850"s

nules were as common a sight as auto-

lobiles today. Packtrains were usual-

V made up of 20-30 mules, which
lent out on the trail tied in a line,

ail to head, a bell on the leader to

\arn other trains. Two to three men
ode with the train, one leading, the

)thcrs watching the rear.

A typical train carried about 2'/:

ons. The packs held sides of bacon.

)ags of flour, kegs of whiskew sugar,

^ay-June 1964

Crescent City in T85S. Drawing b/ R. Hiii. Af fhof time fhe city had over 700 residents and many

transients. Large numbers of mutes left daily for Sailor Diggins, Alt House, Orleans Bay. Happy Camp,

Indian and Deer Creeks, Jacksonville, and Yreku. (Courtesy of California Section, State Library.)

ABOVE: Road through Healdsburg, 1859, shows fine disregard for (roffic hazards such as trees in the

street. (Courtesy of California Section, Stale Library.) BELOW: Eureka in 1864. View is up G Street be-

tween third and fourth Streets. This is now heart of the city, and third and fourth are now a one-way

couplet through town until a freeway can be built. (Courtesy of California Section, State Library.)



Pack train making up for trip from Humboldt Bay into Hoopa Valley, about 1880. This is a large

train of perhaps 50 mules, with several packers. Note barrels and boxes in packs; and packer in

center lightening hitch. (A. W. Ericson photo, courtesy of Clarke Memorial Museum, Eureka.)

coffee, baking soda, matclies, \\hale

oil, lard, salt, fr_\ing pans, gold pans,

nails, hammers, shovels, picks, and

ammunition, in the realm of necessi-

ties; and to tlic riclicr diggings almost

anything a luxur\-hungr\- miner

might want. There is a stor\- that a

piano was carried by pack train from

Crescent City to one mining camp
gambling house.

Since a double freight wagon with

an 8- or 10-horse team and one driver

cf)uld carr\' more freight than a .^0-

mule packtrain, the "Crescent Cit\'

Plank Road and Turnpike Companv"
\\as organized in 1854. Problems of

financing and construction, as \\c\\ as

Indian wars, held up the road until

1858, when the first stage traveled

over it from Oregon Territor\-. This

was a toll road, with tolls collected

at the ferry over the Smith River. A
two-horse team cost |5, a four-horse

team $8, a si.x-horse team SIO. The
road was passable onl\- from April or

Ma_\^ until the return of \\ et weather,

but a four-horse team could haul 3,000

to .3,500 pounds of freight "over the

hump." By 1874 this road was in bad

repair, and the citizens of Josephine

County with difficultv raised $3,000

in ta.xes to fi.\ up their end. The levy

provided that taxpayers could pay or

work out their tax on the road.

In 1882 a new toll road, the W'imer

Road, was opened; starting at the

coastal end farther north, it followed

roughly along the state line, but reach-

ing eventuall\- the site of Cave Junc-
tion, as all the other routes had. It

bypassed a hotel operated by a F'rcnch-

man named Gasquet who, since 1877,

had been operating a large traveler's

inn part way up the Smith River

Canyf)n, with French cooking, sleep-

ing cabins, store, saloon, blacksmith

sliop, butcher shop, and many other

outbuildings for poultry and livestock.

In clearings nearby he raised corn,

potatoes, table vegetables, fruit and

grapes. (In 1947 some of the Gasquet

buildings burned; the remaining ones

were razed in 1959.)

Gasquet Toll Road

.Apparently to protect his invest-

ment, .\lr. Clasquet in 1887 opened
the (jasi]uet Toll Road, the best road

so far, built with black powder and

Chinese labor. It eliminated one of

the worst features of the W'imer
Road: its l,5()0-foot drop into the

canyon of the North Fork of thc_

Smith and nut again.

The Ciasquet route was essentially

that of the present US 199, except

that near the summit it ran a few-

miles w est until it crossed the Oregon
line. It joined the future US 199 route

at O'Brien and proceeded on to

Grants Pass via \'annov's Ferry across

the Rogue River. Much of this road

can still be traced through the rugged
mountainous terrain.

On the Oregon side the commis-
sioners of Josephine Count\' did their

best to keep the route serviceable. The
countv w as too poor to build bridges

over the numerous streams, but the

commissioners took over issue of ferrv

licenses and levied a S3 fine if travelers

were not taken in order of arrival.

The ordinance stipulated priority was
only to be given midw ivcs and count\'

commissioners.

By the late 1880's there was a

bridge at Grants Pass over the Rogue,

and stagecoaches left both terminus

I

Line drawing from photograph, showing Pacific Lumber Company's railroad between Scotia and Alton,

about 1890. Although these were essentially logging railroads, they were important to locol transporta-

tion as evidenced by passenger cars and full crew. (From "History and Business Directory of Humboldt
County, 1890-91"; Doily Humboldt Standard.)
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ities dail\-. There were lO-passenger

oaches, with open sides and roll-

lown curtains. The body rested on

i.\ thick laminated leather strips four

nchcs wide (thorobraces) which

crved as springs. The bod\" was red;

he wheels had two-inch-wide steel

ires. Four to six horses drew these

ehicles at six miles an hour on the

evei. with ioudl\- squeaking axles and

owcring clouds of dust. In 1900 the

arc for the 200-mile trip from Cres-

cnt Cit\- to Grants Pass was S6.

Arrival of Telephone

The first symbol of modern civili-

ation was the linkage of Crescent

Zity and Grants Pass by telephone in

897. In 1901, at the height of the

)ic\cle craze, it became the thing to

lo to ride between the two cities,

nuch as it became the craze recentl\-

o hike 50 miles.

In 1914 Frank Bosch put auto-

iiobile stages on the Crescent Cit\-

jrants Pass run. These were two-

rylinder International Harvesters with

ligh w heels to cope with the ruts and

ord the streams, and were designed

,\ith easily accessible parts for repairs

ind easil\" removable tires for repiace-

nent.

In the early 1920"s the road was so

iiuch improved it was possible to

iiake the trip from Crescent City to

Grants Pass in 14 hours. An average

jf four to five miles an hour speed

A'as good for substantial portions of

:he route.

Stewart .Mitchell. Jr., remembers

:raveling this road as a child, about

192.1, in a Pierce Arrow stage which

:ook all day to make the trip. Pas-

sengers stopped for lunch at either

D'Brien or Cave Junction, and arrived

n Grants Pass after dark. The bod\"

Df the stage stuck out a considerable

distance beyond the rear wheels and

3n many of the sharp curves it was
:iecessary to back and turn to nego-

tiate the curve. Stewart, who was sit-

ting in a rear seat, remembers looking

3ver the side and discovering there

was no road, only the cliff dropping

sharply away beneath him.

The route became a state highwa\-

in 1927, and was realigned and paved

within the next few years. In the earl\-

19.^0's most of the old Gasquet route

had been abandoned.

fight-horse (earn and double freight wogon photographed in Del Norte County around 1900. It would

take about 100 of these or several thousand mules to equal the work of one modern truck and trailer

combinofion. To equal today's 160-fruct overage on the route between Crescent City and Grants Pass.

a constant line of loaded mules moving in both directions, head lo tail, would be needed. (Photo

courtesy of Rev. Don M. Chase of Jackson.)

Four-horse team and stage cooch photographed at Old Shasta in 1912, typical of stages sfj/ operofing

in dry season over mounfoin roads in northern Cal.tornio at thai lime. Most roods were impossoble m

winter except on horseboclc.

Eureka to Crescent City

The last section of the Redwood

Highway to be developed was the

connection between Crescent Cit\

and Eureka, despite the fact that

Jedediah Smith traveled part of this

route in 1828, and Dr. Josiah Gregg

in 1849-1850. Settlement was sparse,

although Trinidad was a booming

seaport in the early 1850's, where

mules for packtrains to the mines

were pushed overboard from ships in

the harbor and allowed to reach shore

on their own initiative, then rounded

up.

North of Trinidad the Klamath

River was the big obstacle. It was too

deep to ford, and riders had to swim

their horses across. It was customar\-

to wait around on the bank until an

Indian came along in a canoe and then

May-June 1964
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MAI^ OR HUMBOIwDX COUNTY
Ih'ii map of Humboldt County roads in late 1880's shows rugged Kneeland-Bridgevitle-Blocksburg Route, also coastal route via Petrolia. Note there was no

route up the Souf/i Fork of the Eel beyond Phillipsville. IFrom "History and Business Directory of Humboldt County, 1 890-91"; Doily Humboldt Standard.)
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cchhike a ride across, or, if there

as a boat in sight, to borrow it and

: it up on the other side. In 1890 a

ick of 1,800 sheep was ferried across

Indian canoes.

Indians used canoes to travel from

c Klamath to Crescent City. Whites

nictimes used surfboats. A twisting,

inding road through great redwood

ovcs and along the beach, was com-

:ted in the early 1890's, with a ferry

the Klamath River at Requa.

lirough the groves it was necessary

pave with redwood slabs over the

ft soil, and, although these were

rd on a w agon, they were scrvicc-

ile and picturesque.

B\' 1894 stages were running from

ureka to Crescent Cit\', a two-da\-

ip. In 1895 a cable ferry was installed

1 the Klamath, operating on river

3wer. Later this was operated on

isoline until the bridge was opened

I the late 1920's.

In 1911 auto stages were running

ler the route, taking 8-12 hours to

avel the 100 miles or so of mudd\-

jrest and sand beaches in wet

'eathcr, dusty forest and sand beaches

hen dry, backing and filling two to

iree times in hairpin turns. Judge

alk of Eureka tells of a friend of his

^ho drove this route about this time,

1 an election year. He particularl\-

oted the posters for coroner, which

ptly seemed to be located on every

air-raising curve.

Douglas Memorial Bridge

When the Douglas A4emorial Bridge

cross the Klamath was opened in the

f', .i

'^M^^^\

San Francisco Ferry House about 1890, when the horse --. , - .

- photo ore divided obouf filty-fifty between cable-

deve/opment in north coastal counties at this time.

fCourtesy of California Section, State Library.)

Hon, but mechanization was on its way. Streetcars in

drawn and horse-drawn. Compare with transportation

was slill the main-Jay of short-haul transporla-

late 1920's, a dream of more than 30

years was fulfilled for Del Norte

County residents. There seemed at last

promise of fulfillment of their other

dream of a fine highway connecting

them with Eureka and the San Fran-

cisco Bay area.

The history of the development of

the routes to the south and north of

Crescent City illustrates the problems

of freight movement and commerce

in the pioneer days in the north

coastal area. Records of the State En-

gineer in the 1900's shed light on route

selection and road building when the

infant highway system was beginning

to spread through the State.

)ungan's ferry across lower Eel River between Ferndale and Loleta when coastal route south through

'etrolia was important. Picture made about J 885. Being transported ore two young couples in onc-

lorse gigs, one equestrienne, a young couple on loot, and two dogs, plus the operator. (A. W. Ericson

photo, courtesy of Clarke Memorial Museum, Eureka.)

•t^

tight stagecoach and surrey on the Redwood

Highwoy on old oh'gnment between McDonald

and Hopland in southern Mendocino County in

the I900's.

Since most of the lowland counties

had developed usable road systems on

their own, the State first turned its

attention to laterals through the

mountains, where county taxes and

organizations were weak and road

building costs high. Most of these

east-west laterals studied were across

the Sierra, but the Legislature ordered

study of a route connecting Red

Bluff, Redding, Weaverville, and

Eureka, making Humboldt Bay acces-

sible to the interior cities.

Sacramento River Steamers

Although the northern mines were

served by steamers operating far up

the Sacramento River in high water,

and one craft had reached Redding as

early as 1850, this form of transpor-

tation was uncertain much of the year

due to fluctuation in river flow. By

^ay-June 1964



ABOVE: Sausalito Ferry Landing around 1890, with train of North Pacific Coast Railroad ready to pull

out with transferred passengers. Note sailing ships anchored in harbor, (Courtesy of California Section,

State Library.) RELOW: California Northwestern Railroad Station at Sebastopol early in this century. This

is typical of the short-haul trains which connected many towns before adequate highways were built.

As early as the I870's this railroad ran to Duncan's Mills on the Russian River, whence stage coaches

carried passengers north as far as Westport along coastal route now followed by SSR 1. Presumably,

a traveler from here might make his precarious way via Usal and Petrolia to Eureka if conditions

were favorable. (Courtesy of California Section^ State Library.)

1854 the mines in tiic W'eavcrvillc

vicinity were getting a big portion f)f

their supplies from Eureka, b\' pack-

train over a trail which in general fol-

lowed the Trinity River along much
the same route now followed h\- US
299.

With the development of the Sal-

mon River mines, new trails were

blazed, and existing trails were

widened and improved as the people

learned how to cope with the terrain.

An example of how they learned "the

hard way" was on one of these im-

pro\cd trails extending eastward from

Orick ^\hich crossed the Klamath

River at Martins Ferry, just down-
stream from the town of Weitchpec.

hi the early 1860's a suspension bridge

hung here 97 feet above low water

was swept away like matchwood,
when the Klamath rose 1 20 feet.

."Xs the mines around W'eavcrvillc

were worked out, the Trinity route

fell into disfavor, and most traffic

used the \'an Duzen Rivcr-AIad River

route. It \\as not a very good road,

and stagecoaches took 3'/: to 4 da\s

to make the trip. Nevertheless, it was
the onl\- usable connecting link for

some decades, and was important dur-

ing the period when the h\draulic

mines had silted up the rivers to the

extent steamers could not travel them,

ami before the railroad reached up
into the valley. There were many
petitions for impro\ement, since ji '/,

to 4 days was too long a trip for the

fruit and proiluce the hopeful Huni-
boldr Bay farmers wanted to ship to

market and agriculture languished.

state Orders Survey

In 1903 a survey party in charge of

(i. \V. Conners, and assisted part of

the time by the State Engineer him-

self, Mr. Nathaniel Ellery, began a

study of possible routes across the

Klamath Range to the Sacramento

X'^allcw Because of shortage of funds

this was not completed until the
\\

Ecgislature got around to appropriat-

ing more funds in 1907.

Three possible routes were studied;

the Trinity River route now used by
US 299, the \'an Du/en-.Mad-South

Fork of the Trinity route now used '

by State Route 36, and an intermediate

route which la\- north of the \'an

Duzen, but eventually worked south-

ward and arrived at Peanut, the same

destination as the V'an Duzen route.

The engineers in charge of the sur-

\e_\s w ere told to keep in mind the

following eight principles:

1. Public scr\ ice.
j

2. Possible dcvclopniciu (if tcrrit(ir\-. I

5. Distances, grades, elevations, and mile- fj

age to construct. I

4. Character of ground traversed and

bridges required.

5. County road approaches.

6. Cost of construction.

7. Snow and sun exposure.
,

8. .Maintenance after construction.

These same principles are still today

major factors in the economics of road

construction.

Southern Route Recommended

After a thorough stud\- of all three

routes, it was decided to recommend
the southern one. It was cheaper to

construct, distances and grades were

comparable to the other routes,

count\' road approaches were equal

in the west, but superior on the east

end, and service would be about equal.

The recommendation also urged start

of construction at the earliest possible

date in the spring of 1909.

Work was in fact begun in 1909,

and during a 5'/: -month period an

a\eragc of 40 men were engaged on

the project. The\' mo\ed 2,S45 yards

of dirt w ith plow and scraper at a

unit cost of SO. 12.5; 23.4'^5 \ards with

pick and shovel at a unit cost of

$0,352; and 6,166 yards of solid rock

at a unit cost of $0.93. Specifications

called for a 12-foot roadwa\ with

ample, IH-foot turnouts.

Construction continued each season,

and on October 3, 1912, Department

of High^aNS road engineer Eibson

drove an automobile from the Mad
River over the road to Peanut and

thence to Red Bluff—the first motor

vehicle over the new road. Later there

was an official celebration with an

California Highways and Public Works



procession from Eureka to Red
iff and Redding. Heav\ traffic was

mediately generated over the higli-

y, with 200 automobiles and 50

ms in 1914, increasing to 670 auto-

hiles and 150 teams in 1915. This

d is in the state s)stem toda\' as

n Route >(>.

Eureka to San Francisco Bay Area

1 he road between Eureka and the

,' area, that section of the present

dwood Highu ay w hich today car-

i the most traffic, was almost as

w in being developed as the portion

ween Eureka and Crescent Citw
e L. K. Wood part\' in 1X50 blazed

rail up the Russian River, through

ng \'alle\-, and down to the Eel

ith Fork at Garberville. As earl\'

1856 the State Surveyor General

ommended to the Legislature a

),()00 appropriation for a road from
:aluma to Humboldt Bay via Santa

sa, the Russian River and the Eel.

le Legislature voted no funds, but

horized counties to collect poll tax

• road construction if thev so de-

:d.

This route was not developed very

)idl\- for a number of reasons. For
e, the Indian wars in the north coast

;ion in the 1850's and early 1860's

:re expensive and occupied consid-

ible manpower.

For another, local support was not

animous. Although the Humboldt
i>!es continued to agitate for a road

the Bay area, it got little support

neighboring Mendocino County. In

election here in 1868 a measure to

ovide for a connection through the

unty to its neighbors on the north

d south was defeated 1,038 to 134.

le lumbermen did not want to pay
r a road because they used the sea.

le stockmen did not want settlers

;ing their range.

World's Most Difficult Terrain

Many people doubted an adequate

id could ever be built through the

Lital terrain drained by the Eel, and
lie were still sa\ing it in the first

cades of this century. Undoubtedly,
ad construction in Mendocino,
umboldt, and Del Norte Counties
iks high among the world's most
fficult roadbuilding terrains, because
heavy rainfall, rivers that rise 60

ay-June 1964

to 100 feet almost overnight, nearl\-

sheer slopes, and unstable foundations

that are constantl\' sliding. There is

a stor\' of one section of the North-

western Pacific Railroad in the Eel

Can\on where all one winter crews

had to go out each morning and move
the tracks back up hill the several feet

they had slid during the night.

In Marin and southern Sonoma
Counties there was no feeling of

urgenc)' for a road north to Hum-
boldt Bay, but in effect, the elements

of this route were gradually taking

shape as normal settlement and com-
merce developed. General ranching,

dairying, and the provision of fire-

wood for the groW'ing Bay area cities,

w ere prosperous occupations. Logging

of the redwoods stimulated railroad

construction.

There were three main ports for

seaborne passengers and freight, the

ferr\- landings at Sausalito and San

Quentin, and small steamer traffic

which wound up Petaluma River at

high tide to landings at that cit\-, giv-

ing northbound passengers and cargo

a 30-mile advantage over Sausalito.

The northern side of the Golden Gate

to which the bridge is now anchored

was then only a windswept, unin-

habited promontory.

Railroad Reaches Cloverdaie

As the tow ns of Santa Rosa, Ukiah,

and W'iilits increased and prospered,

the roads connecting them to the Bay
were improved. The railroad, also,

slowly thrust northward, each suc-

ceeding terminus a jumping-off point.

Started in 1869, by 1872 it had reached

Cloverdaie, but it was 1914 before it

reached Eureka.

In Eureka the Humboldt Times

continued to call for a road to the

Ba\'. In Juh- 1865 the Eel River and

Mattolc Flank and Turnpike Co., Inc.,

was formed. This was superseded

shortly by the Petrolia and Center-

ville Plank and Turnpike Co., with

an advertised capital of $30,000. Con-

struction started in 1869, and by 1871

a daily stage was running from Eureka

to Petrolia via Table Bluff, Ferndale,

and Centerville.

ABOVE; High water on (he Salt River, January 16, 1909, near Ferndale, Humboldl Coun/y, on coasf

route. The road between Eureka and Ferndale is part of S(a/e Sign Route 1. (Courtesy of Andrew

Genzo/i, Eureka.) BELOW: Because /umber was cheap and other materials involved expensive shipment

and haulage, most of the early bridges in the north coast counties were of wood. This typical bridge

of that day, on the present Redwood Highway alignment, was built by a county, it has been replaced

long ago, of course.
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Redwood Highway a mile south of Willils in 7 900's.

ABOVE; Section ol p/onlt rood on Redwood High-
way in Del Norle County a lew miles south ol

Crescent City around 1915. BELOW: Devil's Knee
on old highway in 191 I where it dropped from
Mail Ridge Route down to McConn on Moin Fork

of the Ee/.

This road was gradually extended
up the Mattole to a point near its

source, then it turned inland to Brice-

land, and crossed the South P'ork of

the Eel close to Garberville. From
Garberville it climbed straight up the

mountainside to join the Aldcrpoint
Road, which was being extended
southward.

In 1911 Jack London did a magazine
story on a trip from the Ba\- to Eu-
reka w hich he and Charmian took in

a "light Studebaker trap" with a three-

horse team. They followed the usual

route north to Willits, then crossed

over to Fort Bragg, continued north
through Usal, then inland to the Eel

River via Briceland, north to Eureka,
and eventuall\- to Crescent City,

where the\- were lionized.

When the Legislature authorized

county supervisors to issue road bonds

in 1874, Humboldt County sold $60,-

000 worth. The money was partly

for the Petrolia-Briceland road, but

most of it was earmarked for a more
direct route through Kneeland Prairie.

This road headed almost due south to

cross the Van Duzen at Bridgeville,

and by 1875 had reached Blocksburg,

70 miles from Eureka.

The next year they reached Alder-

point, w here the main fork of the Eel

had to be forded. Later a w ater power
ferry was installed here. Chinese labor

was hired in 1876, and in two more
\ears connection was made with the

Bell Springs Road at Dark Canyon.
This road dropped dow n a precipitous

grade to Twin Rocks, from whence
the route continued southward over

much the same alignment now fol-

lowed bv the Redwood Hiuhwa\'.

Mail Ridge Road

Somewhat later a branch of this

route was built along the top of the

ridge (later getting the name ".Mail

Ridge Road"). This alternate was
shorter but it dropped down the steep

slopes in a series of switchbacks and
hairpin turns to .McCann on the main
Icl, frightening many travelers. An-
other magazine article, written ap-

proximately the same time as w as Jack
London's, tells of follow ing this route

b\- automobile in 1911, and gives a

good picture of auto travel in that daw
The part\- left San Francisco in the

afternoon, landed from the ferr>- at

Sausalito, then proceeded at a leisurely

pace to Santa Rosa, where thev spent

the first night. Starting the next morn-
ing early, they made the sections from
Santa Rosa to Ukiah, and from Ukiah
to Willits without incident. From here

north, the road worsened rapidlv, be-

ing very dust\- and deeply rutted

from teaming.

Intending to stav at the inn at Tw in

Rocks that night, they pushed on past

Laytonville, but darkness caught thcni

negotiating a narrow canyon some

distance from their destination. They
broke several springs which they had

to repair with oak branches, the pan

dragged because of the deep ruts, and

the narrow road along the edge of the

precipitous canvon could be only

dimly seen by the light of their oil

lamps.

Bell Spring Mountain

The\- tinallv made Twin Rocks,

and the next morning had to head

straight up the side of Bell Spring

Mountain, 4,600 feet high. On the

way the motor was boiling so badly

they had to stop and reset the carbu-

retor. At the top of the grade they

headed north along the ridge through

Bell Springs, East V^iew House, Har-

ris, Hubbards Station, and Fruitland.

At this point the\- started the plunge

down to the Eel River, negotiating

among the man\' cur\es, two notori-

ous ones called "The Devil's Knee'

and "The Dc\ il's Elbow," where it

was necessar\- to back up to make tin

turn. The authors warned that undei

no circumstances should the motorisi

attempt to go farther than Dycrvilk

on the third day of the trip.

California Highways and Public Worki



At Dycr\illc they crossed the river

1 the ferr\-, although the auto stages

inning o\cr the route had higli

heels and forded the stream. From
le ferr\- it was only a half-da\' run

Eureka o\cr a good gravel road,

ell watered. A comforting ohser\a-

m on the trip was the lack of fear

inced by teams met on the road,

ey being accustomed to the auto

ige.

In 1912 Harve\- iM. Harper drove

om Arizona to Eureka in a Model T
open a Ford agency there. In later

;ars Mrs. Harper told of walking

ongside the car on a particularl\-

ppery clay section north of W'illits,

)lding a rope tied to the car, to keep

from sliding sidewisc in the creek,

hey made the trip with five children,

eluding a babe in arms, for w hich

[rs. Harper carried a wash tub to

ash out the baby's things each night

hen they camped.

Eureka to Willits in 16 Hours!

Judge Harry W. Falk of Eureka

:mcmbers his first automobile trip

3wn to the Ba\- area in June 1913,

hen they traveled via Bridgeville,

locksburg, and Alderpoint. The\- left

ureka at 4 a.m., and arrived at \\'illits

8 o'clock that evening. On another

ip, as late as 1920, when the new
ignment was mostly completed, but

Dt paved, he and three healthy >oung
)mpanions left Eureka in a rainstorm

3 a.m. The ruts left b\- the high-

heeled auto stages were so deep thcv

loved mud all the way from Scotia

I Garberville, with the three young
en spending about half the time

ding, the other half pushing when
le car stuck in the mud. The\-

ached Cloverdale at two the next

orning.

These roads that the driver of that

ly took more or less as a matter of

)urse, would be terrifying to most
rivers toda\% and in today's vehicle,

luch more dangerous. Ignoring the

'W clearance of today's car, which
ould cause it immediately to stick

I the mud, the driver's visibilit\- and

eering control in the old cars was

ir superior to today's low silhouette

lodels. These changes in automobile

esign have had a profound effect on

ighway design.

^ay-June 1964

Ferndale Bridge under consfrucfion in 1911 was largest of its type in the world at thai time. Design

was concrete and reinforced-steel shell filled with earth. Each ISO-foot arch required pouring of 1,000

tons of concrete in a nonsfop operation. Mixers were gasoline engine driven, and wet concrete was

transported in dumpcarts on rails. Bridge was built by Pacific Construction Company on bid of $245,967,

and contracior later admitted he lost about $10,000 on job, but gained a great amount of experience.

Two thousand people gathered in rain on November 16, I9M, to celebrate opening of span to traffic.

Requiring only minor repairs, bridge still is in use offer more than 50 years of Eel River floods. (Photo

courtesy of Andrew Genzoli, Eureka.)

(Source material included Humboldt Bay Re-

gion, Coy, 1929, California Hisforico/ Assoc/ofion;

History and Business Directory of Humboldt

County, Daily Humboldt Standard, 1890; Pack

and Saddles and Rolling Wheels, Chase and

Helms, Triplicate, 1959; Redwood Frontier— Wil-

derness Defiant, Genzo/i ond Morfin, 1962; Hum-

boldt County Historical Society Quarterly,- Cali-

fornia State Engineer Biennial Reports; California

Division of Highways files in Sacramento and

Eureka; various newspaper files.

To these individuals thanks for aid must also

be extended: Andrew GenzoH of Eureka; Stuart

Nixon of the Redwood Empire Association; Dick

Denbo and Staff of the Humboldt County Cham-
ber of Commerce; Allan R. Ottley, Miriam T,

Meyer, and other staff members of the California

Section, State Library; Miss Clarke and Mr. Ekaos

of the Clarke Memorial Museum, Eureka; Judge

Harry W. Folk of Eureka; Reverend Don M. Chase

of Jackson; members of photographic, reproduc-

tion, and audiovisual sections of Headquarters

StafT, California Division of Highways.)

Eureka by 1910 was a sizable city, despite the fact that major transport was by sea. Railroad at this

time reached about to Laytonville, with stage service to northern cities from railhead if condition of

roads permitted. Virtually all freight came by sea. (Courtesy of California Section, State Library.)
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SdnMdrcos rassP.
Modern Highway Built

Through Historic Area

By J. M. Sturgeon, District Construction Engineer

DISTRICT

V
Construction of

a modern, safe,

e a s \" - to - drive

scenic highway in

a mountainous rec-

reational area was

recently accom-
plished on State

Sign Route 1 54,

known locall\- as

the "San Marcos Pass" Road.

San Marcos Pass dropped into the

history books in 1846 when Lt. John
C. Fremont, guided by Julian Foxen,

a local ranchcro, marched over the

pass and arrived in Santa Barbara

\\hilc the Mexican forces waited at

Gaviota Gorge, far to the west, read\-

to blast the cliffs of the lower Ga\i-

ota Pass area dow n on his arm\'s head.

The San Marcos Pa.ss Road was
originally constructed by Santa Bar-

PHOTO BELOW: tooting east across the head-
waters of Cachuma Lake near the north end of

the new highway.

STATE OF CALIFORNIA

DISTRICT V HIGHWAYS
SANTA BARBARA COUNTY

STATUTE MILES

LOS ALAMOS

CONSTRUCTION
COMPLETED

COLD SPRINGS CANYON BRIDGE

SANTA BARBARA CHANNEL
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ara County and tlic Bureau of Public

Loads. In 1931 it was taken into tiic

:atc highway s\stem.

The most rccentl\" completed high-

av reconstruction project in Santa

arhara Count\- is in this historic and

:cnic area. Coxco Joint \'cnture has

nished a realignment contract from

le crest of San Marcos Pass to the

cor of the Santa Ynez \'ailey.

Scenic Area

Though almost the entire alignment

f the highway between Santa Bar-

ara and its junction with High\\a\-

01 at the old railroad stop at Zaca

rovides scenery galore, the recentl\-

ompletcd stretch provides the most

ramatic. As the crest of the pass is

pproached from the south, the high-

way passes through an area of huge

ock outcroppings. Just after passing

ver the crest, the new alignment pro-

ides a series of vistas over the upper

anta Ynez \'alley to the mountains

f the Los Padres National Forest and

he San Rafael primitive area, location

f the Condor Sanctuar\", where these

are birds can be seen but not

lolested.

As the road drops dow n the hills on

steady grade, it transitions from a

our-lane section to a two-lane section

it the new 1,230-foot-long Cold

Iprings Can\on steel arch bridge, also

ecently completed under a separate

ontract. Past the Cold Springs arch

he highway continues its steady de-

cent to the floor of the valley. On
he way it touches Paradise Road, the

iiain access to the camping and recre-

tional areas in Los Padres National

"orest in southern Santa Barbara

bounty. With several last sweeps that

)resent views of the upper reaches of

^ake Cachuma, the alignment ties into

existing State Route 154 which ^\as

ealigned in 1951 when Cachuma Dam
\as constructed, to replace an older

ection that was to be covered by ris-

ng waters as the lake formed behind

he dam.

Road Serves Homes

As Santa Barbara grew, more and

Tiore people moved up into hillside

lomes that offered spectacular views

jf coastal Santa Barbara County, the

:ity of Santa Barbara, the ocean, and

Summer troffic on ^he old roufe at Cold Springs Canyon Inn.

Vacation traffic on the old road leaving Cachuma Lake and headed lor Santa Barbara.
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tooicmg south along the new highway irom the floor ol the Santa Ynez Valley,

The Paradise Road junction with the new highway looking north up the Santa Ynez Valley.

the Channel Islands offshore. The San

Marcos Pass Road was inevitably the

main access facility for much of tiiis

development.

Also, as Santa Barbara and the gen-

eral vicinity became more and more

widely known as a recreational area,

this road became more and more

heavils- used as a direct route to the

Los Padres National Forest camp-

grounds, fishing sites, and hunting

areas.

With the construction of this dam

and the creation of Lake Cachunia

behind it, a tremendous new recrea-

tional attraction was created. Boating,

camping, and fishing enthusiasts

sw armed into the valley for vacations

and traffic soared in five years beyond

the 20-year predictions that had pre-

viously been made.

And alwa\s, for passenger cars, the

road has had the advantage of being a

scenic yet shorter route than the coast

highway, US 101, between Santa Bar-

bara and toN\ns to the north. With

this latest project completed, the

coast road, US 101, is almost 12 miles

longer.

(This latter advantage was, for

many years, however, a distance ad-

vantage only, not one of time. The
narrow and twisting alignment and al-

most complete lack of safe passing

locations kept traffic to the 25 to 35

miles per hour range for much of the

distance.)

Last Hazardous Section

By the time the dam was complete,

the necessary realignment around the

developing lake and reconstruction

projects on the coastal side of the

Santa Ynez Range had left one seven-

mile stretch of narrow twisting road

between the crest of San Marcos Pass

and the floor of the Santa Ynez Val-

ley as the only high-hazard stretch

bet\\ecn Santa Barbara and the towns

of Solvang and Los Olivos. This

seven-mile section had 62 curves with

radii of less than 600 feet. Thirty-five

of these had radii of 200 feet or less.

Six had radii of 100 feet or less.

Initialstudies showed that the most

desirable location for a realignment

was near the existing road tiiough

generall\- uphill from the lower por-

tions of the existing route. One draw -
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k was the necessity for construct-

a long horseshoe curve around

d Springs Canyon which, at best,

uid have to be built on a far too

rt radius curve, somewhere be-

:en 300 and 600 feet. The solution

isen was to construct the arch

Jge across Cold Springs Canyon.
this way, the best sections of two
ercnt possible alignments could be

d and a net overall economy could

realized.

C \\as also decided to split the re-

istruction into two projects: one

the main roadwork, drainage, and

ing; and one contract for the Cold

ings Bridge itself. (See Ciilifoniia

fhivays and Public Wo7-ks, Sep-

iber-October 1963.)

iids for the road project were

:ned on June 6, 1962, and Coxco

nt \'enture of Stanton was the low

der at $3,694,348. The contract

> approved on June 29, 1962, with

I workings days allowed for com-
tion. Weather nonworking da\s

ended the allowable contract time

to April 30, 1964. However, work was

actually completed and the contract

accepted b\' the Director of Public

Works on February 28, 1964.

Forest Fire Danger

Weather nonworking da\s on this

project had a somewhat different

definition than the usual "storm\'

weather" connotation. Because so

much of the job was located in an area

of national forest where forest fires

were a matter of overriding concern,

the special provisions for the project

provided that the contractor could

not work, and would not be charged

a working day, on any day when the

fire danger reached a burning index

of 33. Above a burning index of 19,

no welding or blasting was permitted.

The cooperation between the

United States Forest Service and con-

tractor's forces was such that no fire

incidents occurred, even though much
of the project ran through "head-

high" chaparral bushes which, in dry

weather, presented an extreme fire

hazard.

In view of the fire hazards on the

project, no burning of brush or trees

was permitted under the terms of the

contract. Instead, the contractor used

a mechanical chipper to dispose of all

trees and brush under four inches in

diameter. The larger trees were dis-

posed of to a local rancher.

Clearing, grubbing and earthwork

operations started near the center of

the project. An unusual amount of

development and pioneering work was

needed to get access to the work areas

in the upper part of the job. This de-

cision to begin at the center of the

project let the contractor work to-

ward both ends with concentration of

equipment and efforts.

Sidehill Construction

Extensive sidehill construction of

embankments slowed initial earth-

work as did the necessity of installing

over 140 culverts for cross drainage.

Culverts averaged about 20 per mile

and ranged from 18 inches to 114

inches in diameter.

The CoM Springs Canyon Bridge looking toward the Santa Ynez Mountains in the background.
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C/oseup of the Cold Springs Canyon Bridge looking ioward Sania Barbara and the crest of Son

Marcos Pass.

One reinforced concrete pipe has

been installed under 185 feet of em-

bankment, representing one of the

highest pipe overfills in the state high-

way system.

F.arthwork totaled more than

3,000,()()() cubic > ards. Initially the job

appeared to be "in balance" between

excavation and needed embankment
quantities. As grading progressed, a

minor dcficienc\- of dirt developed;

however, this condition was soon re-

versed by the occurrence of several

small slides \\hich resulted in an excess,

of dirt. Fortunately, a property

owner adjacent to the job could make

use of the dirt to level and improve

some cxtremeh- irregular ground on

his propcrtw A disposal agreement

was obtained and economical disposal

of the excess \\as thus made possible.]

Much of the material on the job!

was a readily compactible shale, buti

some of the deposits were laced u ith

large boulders two feet in diameter:

and larger. Many of these were usedi

by the contractor to construct a long;

looping water energy dissipater of]

boulders locked in place with air-'

blown mortar.

A view of the Cold Springs Canyon Bridge when nearly completed,

old road beneath.

showing the alignment of the

Most Unusual Feature

Possibly the most unusual feature

of the project was the contractor's^

solution to the prol)lem of inade(]uatc|

water supply for the greater length of

the job. He elected to take water,

from Lake Cahuma at the northern|

end of the project and pump it

through an eight-inch waterlinc to

several skid-mounted water tanks

spaced along the project. More than

six miles of line was installed. While'

vehicular water rigs were used to

handle much of the actual spread of'

the water for embankment construc-i

rion, enough taps were placed on thei

water line itself to permit sprinkler

application of water to excavation

areas and many structure sites.

The project, at its initial inspection,

seemed to present difficult problems

on interlocked traffic handling, .stage

construction, coordination with the

concurrent activities of Cold Springs

Canvon Bridge, etc. The contractor,

Coxco Joint \'enture, as the same or-

crani/ation has done on several other

projects in this district, proceeded to
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ike the complicated planning and

heduling look easy. Prior to submit-

\g their bid. the\" had prepared a de-

led analysis of possible and probable

ogress based in part on a seismic

idy they had made of the entire

oject. Their final plan for proceed-

l
\\ ith the \\ ork, while not a true

itical path studw was so complete as

contain all the data necessary for

; creation of one. A\'hile inevitabK

Tie chages occurred as the project

oceeded, their originally planned

leduling proved valid throughout

: life of the job.

This planning on the part of the

ntractor, and most especial!\- the

operation exhibited b\- the con-

:ctor in making continuous efforts

keep the resident engineer informed

the plans, had a two-way benefit,

st, progress was continuous and
nflicts reduced to a minimum,
cond, the resident engineer ^\•as able

plan and schedule his inspection ef-

iently. Construction engineering

sts on this project, as a result, was
irply lo\\er than the district aver-

E on similar projects.

Resident engineer for the State on

: project w as C. G. Puder, Associate

ghMa\' Engineer.

ew Traffic Record

3t on Boy Bridge
\ new traffic record was set on the

1 Francisco-Oakland Bay Bridge

ring .Mav. On Friday, May 8, a

al of 148,137 vehicles crossed the

dge in a single day, eclipsing the

I record of 146,942 vehicles set on

day, April 17. 1964.

-lecentK' completed statistics indi-

e that 1964 ma\' be a record-break-

: year for Ba\- Bridge traffic. For

: first four months of 1964 a total of

936,406 vehicles have crossed the

dge, an increase of about 9.7 pet-

it over the corresponding 1963

"iod. The average dail\' traffic for

: first quarter of 1964 has been 123,-

I vehicles; in April the average daily

ffic \\as 128,466 vehicles.

The new relocaied highway af fhe north end of the project with Cachuma Lake in the background. The

old road ties into the new highway at center right.

Cut and fill construction on the new highway near the top of Son Marcos Pass. Winding sections of

the old alignment can be seen in left background.

ay-June 1964 17



Paper Managennent Storage, Availability

Is Program's Main Goal

By Alfred S. Roxburgh, Chief Management Analyst

Paperwork, the voluminous b\-

product of more and varied projects,

is being handled more efficiently in

the Division of Highways, thanks to

advances in Paperwork Management.

Until recently, the answer to the

paperwork problem was to hire more

clerks, buy more filing equipment, and

rent more space.

Today, the Di\ision of Highways

is realizing a substantial monetary and

space saving resulting from the imple-

mentation of a records management

program. Two segments of the pro-

gram are discussed in this article, and

provide an example of the effects of

a file reorganization study in District

\1I, and the results of a pilot map

study in District Mil.

In the early 1950's, departments felt

the first impact of the increased paper-

work load, particularly in the records

area. The Service and Supply Depart-

ment and the Accounting Department

were asked to undertake a survey of

the storage and use of records in all

division offices. It was determined that

a records management program would

be the first step in controlling the

huge volume of accumulating paper-

work. Accordingly, the National

Records Management Council, in

1957, developed an overall records

management program proposal for the

division. A long-range program was

approved by the State Highway Engi-

neer, and in July 1957 the Manage-

ment Anal>sis Section was born.

The first major task of the section

was to help carry out the recommen-

dations submitted by the National

Records Management Council.* Since

that time, file reorganization studies

have been completed in Districts I, III,

IV, VII, VIII, and XI. The results of

the studies, submitted to the districts,

are either fully implemented, as in tlic

case of Districts V'll and \'in, or arc

in varying stages of implementation

• John H. Stanford, "More Highways, Less Paper,"
Califortiia Highways and Public Works, Vol.

37, May-June 1958, page 1.
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An organized cenfral index is the key to immedi-

ate retrieval in District Vlll's central map fl/es.

in the other districts. It is planned to

complete the studies in Districts II, V,

\'I, IX, and X during 1964-65.

There are several goals of thei

records management program:

1. Immediate access to the records

—to find a record when it is needed.

2. Elimination of material not fre-

quently used from office areas. This

removal leads to storage of necessary;

but inactive or semiactive records at;

records centers, and destruction ofi

obsolete records. It also results in space
j

saving.

3. Saving of professional and cleri-

cal time.

The first step in the implementation

of the file reorganization studies is to^

reevaluate the existing records dispo-'

sition schedules. The immediate effect

No wonder the wort is enjoyable. This file clerk in District Vlll is able to find mops, plans, and tracing

effortlessly in the neat, orderly central map files.

California Highways and Public Work



One benefit resulting from the implementation of District Vlis file reorganization study—an efficient filing system for General Files personnel.

lill be to relieve the office areas of

icreasing volumes of records.

Two of the districts, in w hich the

tudy recommendations have been

mplemented with dramatic results,

re Districts \'II and \'III. A prime

xample is the success of the District

'II program. \\'ith the growth of the

jstrict and the need to house various

unctions in several locations, a num-
ber of functional file units developed,

rhis created duplication in tiling and

ncertaint\" in finding material.

During the period from February

4 to June 23. 1961, the Management
Analysis Section conducted a District

'II files usage survey; the findings

bCre forwarded to the district in Jan-

ary 1962 and accepted in March of

bat year. As a result, operation and

laintenance of almost all departmental

iles which w ere previously partl\- du-

licated in General Files, have been

iken over at the source of the file

nd decentralized. Also, a new systems

low has been established w ith project

ecords originating in Advance Plan-

ing. The records are now forw arded

s the project progresses to Design,

Construction and finally into the

Records Center.

The benefits in District \'II have

)een:

1. Elimination of unnecessary filing

equipment.

2. Establishment of effective rec-

ords retention and disposition sched-

ules. The amount of material de-

stroyed in 1961 was 335 cubic feet of

records. Following the study, the de-

struction of Records Center material

was as follows: 1962, 89" cubic feet;

1963, 560 cubic feet.

3. Use of the Records Center for

inactive or semiactive material. In

1962, 497 cubic feet were forwarded

to the Records Center; and in 1963,

997 cubic feet were sent to storage.

Map Study

One of the most pressing problems

in the division is that of filing maps,

plans, and tracings. \\'ith an ever in-

creasing volume of such records, the

question of determining bo^i- they

should be retained, bo-^- long they

should be retained, and what me-

chanics there should be for review and

possible clearance of certain cate-

gories, has become increasingly com-

plex! To establish certain procedures

to accomplish a periodic review, a

pilot study was made in District \'III.

As a result of this study, specific

procedures were developed which

have been incorporated into the dis-

trict's central map filing s>"stem.

These methods have been in effect

since December 1962, and have pro-

vided the mechanics for periodic re-

view (with a potential clearance) of

maps, plans, and tracings once they

have been transmitted to the Central

Files. It is planned that, based on this

pilot study, further analysis within

the division will be undertaken in the

near future.

other Projects

Forms management, a further step

in the effort to streamline the divi-

sion's paperwork processes, is cur-

rently being studied by the Manage-

ment Analysis Section.

Also, a coordinated library service

is being established to provide a cen-

tralized index of obtainable reference

material for division personnel.

Division management has recog-

nized for some time the constantly

increasing need for managing, con-

trolling, and simplifying paperwork.

The Management Anah sis Section

will continue to provide assistance in

solving this and other administrative

and management problems by consul-

tation or study, looking toward sen-

sible solutions which will assist the

Division of Highways to improve

operations and increase output.
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Freeway Fatdlities
Survey Shows Freeways Are Still

Twice as Safe as Other Highways

n 1961 and 1962. 26.1 billion miles

•^!irc driven on California free\\a\s. a

distance equal to 140 round trips to

the sun. Had this travel taken place

on conventional roads and streets,

1,630 persons would have died. As it

rcall)' happened, there ^\'erc S02 per-

sons killed. To highw a_\" engineers and

others concerned with safety, this is

802 too many.

Almost all of the fatal accidents,

reported in a .study by Roger T. John-

son of the Division of High\\a\s

Traffic Department, might ha\c been

a\'oided. How? B\' safer public driv-

ing and pedestrian behavior.

It has been established that freew a\s

are much safer than all other highwaxs
and roads. (See "Freewa\s Are Safer

Highways," by J. C. Womack, Cali-

fornia Higb-ii-ays and Public Works,
July-August 1963.) It is also clear that

statistics, studied and applied by de-

sign engineers, can be used to make
freeways even safer in the future. But

while the highw ay engineer can make
it difficult for the motorist to have an

accident, he cannot make it impossible.

The needlessness of the deaths in-

curred is substantiated b\- the major
findings of Johnson's report w hich are

summarized in this article:

PEDESTRIANS



Frccw a\ s do pre\ent deaths. Projec-

tions indicate tliat more than 2,000

fatalities have been avoided since 1949

through the use of free\\a\s instead of

conventional highways. As more miles

of freew ays arc completed and opened

to traffic, the possibilities for accidents

should decrease. Thus, as new stretches

of freeway— .^96 miles opened to traf-

fic in 1962 and 196.i—become available,

the motorist can protect his own
safet\- b\' choosing to drive on them
instead of on conventional highwa\ s.

Table I shows the significance of

frcc\\a\' dri\ing: For a given amount
of traxcl, less than one-half as many
people arc killed as on other roads

and streets.

.Mthough the freewa>" fatal-accident

rate rose'^from 2.29 (per 100 .M\'.M)

in 1961 to 2.71 in 1962, it appears that

this is niainl\- a matter of a c\clic

variation in the long-term downward
trend. This appraisal has been verified

by an analysis of the 10 sections, total-

ing 175 miles, which accounted for 90

percent of the 1962 statewide increase

in fatal accidents.

Surprisingl\' enough, the total acci-

dent rate (fatal and nonfatal) on the

\75 miles re\iewed in the stud\' rose

onl\- slightlw F.ngineers point out that

there is a ver\' fine di\iding line be-

t\\ een a serious injury accident and a

fatal one, and that there were more
people who crossed that thin line in

1962 than in 1961. For instance, there

were 70 more fatal accidents on these

10 sections in 1962 (as compared with

1961). If these additional fatal acci-

dents on the 17.> miles of routes had

not occurred, the statew ide rat; would
not have risen.

The motorist needs insight into ac-

cident prevention. A breakdown of

the most prevalent types of traged\' is

given in Table II. It shows preciselv

w here the most common dangers are:

Note that one-half of all freewa\'

fatal accidents are shigle-vehicle acci-

dents in w hich the driver usualK' has

no one to blame but himself. Nearly

one-third of all fatalities on freewa\ s

involve hitting fi.xed objects. These

single -vehicle fi.xed -object accidents

pose a dilemma because the safety of

freeways evolves from the elimination

of conflicting traffic. And \et the

structures which make it possible to

do awa\' w ith grade intersections —
o\ercrossings and undercrossings —
necessitate supports which, in some

cases, become fi.xed-object hazards.

Freewa\- design studies nia\' be able

Freeways
.All other roads and streets _ 4.21

Rural state highways other than freeways 2.47

TABLE I

l'J6I~l'J62 l'J61-l<)62

Accidents per Fatalities per 100

inillion vekicte-miles iirillion -vehicle-viiles

1.4? 5.07

5.77

9.17

to provide some answ ers to this prob-

lem but it is still the motorist's respon-

sibilit\' to steer his car down the road

instead of off to one side into one of

these "objects."

.Median barriers are not without

iiuandaries too. Although the\- are

successful in preventing cross-median

head-on collisions on freewa\s, the>-

ma\' also provide another "fi.xed ob-

ject" target. The effectiveness of me-

dian protection in cross-median pre-

\ ention, however, has led to a program,

begun in 1959, to construct barriers on

all state freewa>s having a traffic vol-

ume of 60,000 or more vehicles per

da\ . Additional barriers will be con-

structed on other freeways as the\-

reach this traffic volume, and on new

freew a\s when the anticipated volume

w ithin tw o years of construction w ill

be 60,000 vehicles per day.

Fatal accident reduction resulting

from median barrier installation is

cited in Table III.

TABLE III

Fercentage

cross-viediav

Year fatal accidents

1958 (before barriers) 19.0

I960 (after barriers) 10.9

1962 - - ----- - 8.7

Rear-end accidents account for only

19 percent of all fiital freewa>- acci-

dents. This is in contrast to nonfatal

nccidents of the same t\pe, which ac-

count for 60 percent of the nonfatal

total. Fifty percent of the 12.^ rear-

TABIE II

NUMBER AND TYPE OF FATAL ACCIDENTS ON CALIFORNIA FREEWAYS

Type of accident



TABLE IV

FATAL PEDESTRIAN ACCIDENTS
California Freeways, 1961 and 1962

Location of pedestrians when struclt



lew Standard Specs'

dition Is Issued

A new edition of the Standard Spec-

cations of the California Di\"ision of

ighways. dated July 1964 has been

ued.

It supersedes the previous edition

ted January 1960 and will be effec-

•e for all contracts awarded after

ly 1. 1964.

Copies of the new Standard Specifi-

rions ma>" be purchased from the

jpartment of Genera! Sendees. Of-

:e of Procurement. Documents Sec-

)n. P.O. Box 1612. Sacramento,

ilifomia 95807. at a price of $1.50

us 6 cents sales tax for a paper-

ivered copy. Remittance should ac-

impan\- orders. The sales tax does

>t apply on orders originating out-

le California.

This new edition is the result of a

(ntinuing recheck and revision bv
any members of the staff of the Di-

sion of Highwavs and incorporates

e latest ideas and developments in

ghA\"ay design and construction

acrices.

Significant changes have been made
62 of the 94 sections making up

e book, ranging from revisions of

"adings for rock slope protection to

inor changes in the definitions of

rulvert" and "roadbed."

A ne\\ section has been added en-

Jed "Rehef of Bidders" calling at-

ntion to the State Contract Act
hich provides the bidder relief from
mistake after bids are opened.

The section on "ResponsibUitx" for

amage" has been rewritten.

Other changes provide for supple-

ental time limits on designated por-

)ns of the ^^•ork under the "Time of

jmpletion" section and the addition

labor disputes as a reason for an

tension of time under "Liquidated

amages."

A ie\\- other examples of the many
langes. chosen at random:

The "Slopes" section has been re-

sed to pro\-ide a larger tolerance

hen embankments are constructed of

rge rock.

FiH/ perceni of reor^end ic^al Occidents on f.'eE«*c>j

neon slow^noying

r-rres usually

Freeway Fatalities

Co"* -.ec •rorr pa = e 22 . . .

about 5 percent of travel occors dur-

ing these hours. The severity of acci-

dents is kno\ATi to be considerably

higher during hours of darkness, as

suggested by the accomjjan\"ing

"hour of occurrence" chart.

Of the drivers ^^ ho caused freeway

fatal accidents, .^6 percent had been

drinking, 1~ j>ercent had ph^^sical

shortcomings (fatigue, sleepiness, ill-

ness, poor eyesight, etc. ). and ~ per-

cent were dri\-ing defective vehicles.

In addition, some drivers were emo-

Xew sections on '"Deficiency Ma-

terial" and '"Pen-ious Backfill .Ma-

terial" have been added.

Under "Aggregate Bases," the stand-

ard grading size of material has been

changed from a 1 ; -inch maximum to

a 'i-inch maximum.

Expansion joint spacing for curbs

and sidewalks has been increased from

20 to 60 feet.

A new section on pumping plant

equipment has been added.

rionallx' upset, and. while the degree of

psychic disturbance is not readily

measurable, it was considered to be a

factor in fatal accidents. An emotion-

ally upset driver \i-ill often times take

chances and make errors he would not

make in a better frame of mind.

After anal\-zing the 660 freeway

fatal accidents, it became apparent

that driver errors and ph\-sical short-

comings plav an imjxjrtant role in

accidents which result in death. Driv-

ers get behind the wheel when they

are phvsicallv incajjable of operating

a motor vehicle safely. They make
errors which they cannot \"isualize

themselves making, and they use ve-

hicles w hich are not safe for the road.

Fatal accidents involve actions which

are irrational to an extent not observed

in nonfatal accidents.

\\"itness. for example, an accident

report excerpted from the freeway

fatalit\" study:

"Pedestrian, who lived in neighbor-

hood, was crawling on hands and

knees across the freeway in the dark.

The driver of \'ehicle Number One

saw the pedestrian iust before impact."
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Bay Area Report-1964
By J. P. Sinclair, District Engineer

uiMKicr
Planning the

"freeways of the

future" is probably

the single most
impressive develop-

ment appl\ing to

higii\\a\' construc-

tion in the San

Francisco Bay area

that has come to

ligiit in the last year.

Increased emphasis is being placed

on efforts to make frec\\a_\s and struc-

tures more aesthetically pleasing and

to blend the high\\a\s into the land-

scapes of the areas through w hicii

they pass, with due consideration

given to the protection of both social

and economic values by both state and

local agencies.

The Design Department is meeting

this emphasis by the addition of such

features as contour-graded inter-

Editor's Note: This report
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reduce the thickness of the overhead

structure and provide a thinner, more

pleasing profile.

Throughout the development of

the plans for this freew av, the division

has had the cooperation of the Penin-

sula Highway Policv Committee, an

ad\isor\- group of planners and other

officials and civic leaders from the

area the freew a>- traverses. The com-

mittee has been shown the proposed

designs, sketches, and some models of

the \\()rk as it progressed. In March

they reviewed the plans and several

models of an eight-lane bridge over

San Mateo Creek near the Cr\stal

Springs Dam. This will be the major

structure on this stretch of Interstate

280.

Parallel Bridges

The parallel bridges at San Mateo

Creek will be a monumental pair of

structures. Over 1,800 feet long and

more than 250 feet above the stream-

bed in the center, their very size re-

quired a great deal of study to assure

a design w hich would be a credit to

its surroundings. Four gracefully

arched piers will support the twin

structures. The superstructure will be

of steel welded girders with a novel

sloping support plate along each side

to provide an interesting light and

shadow effect masking the steel gird-

ers.

In the City of San Francisco a pub-

lic hearing was held on April 6, 1964,

for the presentation of a number of

alternative routes and plans for carry-

ing traffic from the present terminus

of the Central Freeway at Franklin

and Octavia Streets to the southern

approaches to the Ciolden Gate Bridge.

This presentation resulted from a

request by the Board of Supervisors

of the City and Count\- of San Fran-

cisco to the Division of Highwa\ s

requesting the State to study alter-

native locations for a Crosstown Tun-
nel and a Panhandle Parkwa\-. The
material presented at the public hear-

ing was based on a comprehensive

technical report prepared in conjunc-

tion with a coordinating cf)nimittce of

citv officials—the directors of planning

and of public works and the general

manager of the park and recreation

department — and in association with

San Francisco Landscape Architect

Lawrence Halprin and .Associates. It

represents a "new look" in urban

trafficway design in that all facets of

urban life ha\e been considered—the

resident as well as the motorist, the

.social and economic impact as w ell as

the safe and efficient nio\cnicnt of

motor \chicles.

Hearing Is Held

The California Highwav Commis-
sion held a public hearing in San

Francisco on Ma\- 21, looking toward

adoption of a route location.

Placing increasing pressure on the

urgenc\' of planning the "freewa\'s of

the future" is the population e.xplo-

sion. California has become the largest

state in the union, in terms of popula-

tion, with almost 18,000,000 inhabit-

ants. Of that number, about 4,096,700

lived in the Bay area as of January 1,

1964. In a speech of the Bay Area

Council Conference of the Future of

the Bay Area on February 29, 1964,

Dr. Weldon B. Gibson, E.xecutive

\'ice President of the Stanford Re-

search Institute, stated that the popu-

lation of the Bay area had increased

46 percent between 1951 and 1963.

According to current estimates of the

demographers, the Ba\' area popula-

tion will have increased to some

6,500,000 people by 1980.

Stanford Research Institute points

out that the San P'rancisco Ba\- area

will enjo\' a continuing economic

boom in future \ears—sparked by mis-

sile and electronic w ork for the space

agencies, increased employment in de-

fense and the metal-using industries,

greatl\- expanded primary steel pro-

duction capacity, government em-

plo\-ment (particularK- in those areas

concerned with higher education),

and in central offices of finance and

insurance companies, wholesale tlis-

tributors, and similar businesses.

Lhe San Francisco Ba>' area has the

al)ilit\ to attract top scientific and ad-

ministratixe personnel since it is al-

rcad\' one of the fi\e major research

and development centers of the Space

.Age in the nation and is, in addition,

the home of 14 Nobel Prize winners

in the ph\ sical sciences— mostl\- teach-

ing at the great local uni\crsities.

In addition, if has the benefits of

\ear-round temperate climate, attrac-

tive housing, good schools, many

social and cultural amenities, and a

great variet\- of recreational activities

w ithin reasonable distances.

One more significant projection

that has been carefullx considered b\'

the freeway planners is the phenom-

enal increase in motor vehicle regis-

tration. For example, in San I'rancisco

some 750,000 persons now own nmrc

than 300,000 automobiles. By 1985. it

is predicted that 800,000 San Francis-

cans w ill operate nearU' 500,000 motor

\ehicles.

San Francisco's streets and high-

ways handled 1,300,000 automobile

trips each day in 1960. By 1985, the

cit\'s streets will handle a predicted

2,000,000 vehicle trips per day, exclu-

si\e of almost 500,000 transit pas-

senger trips.

The estimates for the mushrooming

grow th of travel are the same all o\er

the Ba\- area. There are now probablx'

some 7,000,000 vehicle trips per da\

taken b\- residents of the Bay area.

It is predicted that by 1975 there will

be in the neighborhood of 11,000,000

dail\- \chicle trips taken in the sanie

area.

Another Study

.Another Stanford Research Institute

stud\- reports that more than 27 per-

cent of the households in the San

Francisco Ba\" area had two or more

automobiles in 1960. .According to the

estimates for increased motor vehicle

registration, that figure should have

increased substantiall\- by 1980, when
the California freewa>' and express-

way s\-stem is scheduled to be sub-

stantially completed.

Use of the highwa\s for travel to

recreational and \acation sites has in-

creased trcmendousl)- in recent years.

This will be another major source of

traffic in coming years. In fact, some

3.520,000 of the 11,000,000 daily ve-

hicle trips taken in 1975 \\'\\\ be for

social and recreational purposes.

B>- 1980, it is anticipated that some

3,700,000 registered motor vehicles,

ow ned by about 6,500,000 people, will

be using the 1,300 miles of freew a\'

and expressw a>', which are expected

to carry 59 percent of the total traffic

in the San Francisco Ba\- area.

Following is a count\ -b\-count\"

report of progress made in District

I\' during the last >ear to attain that

"oal:

26 California Highways and Public Works



ALAMEDA COUNTY
Impressive progress was made dur-

ing the past year in highw a\' construc-

non throughout Alameda County as

iignificant sections of brandnew or

improved freeway were opened to

:raffic.

A 3-niile stretch of the Route 5 SO

Freeway on new alignment and a 5.4-

iiile section of Interstate Route 6S0

ivere added to the count\"s highw a>s,

A hile a 5.6-mile segment of the Niniirz

was widened to a full eight lanes be-

tween Fallon Street and Hegenberger
Road in Oakland.

A big boost to the safety of travel

betw een Alameda and Oakland came
with the opening of the Posey Tube
to eastbound traffic only, w hile west-

bound uses the new Webster Street

Tube.

One more significant development

in Alameda County came on Decem-
ber 16, 1965. when the new bore of

the Caldecott Tunnel excavation was
completed. When it is opened to

traffic, in September 1964. it will help

DISTRICT IV HIGHWAYS
ilUUlEOA COUKT^

Confractor s equipment touches up a portion of the three-miie secfion of Inferstcre Route 580 between Pork ooutevaro ana ouen Street in Goftiona »n prepa-

ration for its opening to frofnc on April 28, 1964.
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relieve the bottleneck in travel t)c-

tween the grow ing coniiniinities of the

north East Ba\' and the metropolitan

areas of Oakland and San Francisco.

Interstate Route 580

1 he first of tiirce contiguous proj-

ects which, \\ hen the final one is com-

[ileted in No\enihcr 1965, will allow

the use of almost 14 miles of eight-lane

divided freewa\- between the Ba>

Bridge distribution structure and S\bil

Avenue in San Leandro, opened to

traffic on April 2S, 1964. The freewa\

replaces the old section of US ."iO

along Ahic.^rthur and Foothill Boulc-

\ards. The 3.8-mile section between

the distribution structure and Park

Boulevard was opened in 1962.

The newlv opened section of the

Route 580 Freeway runs for three

miles between Park Boulevard and

Buell Street. 1 he work included con-

struction of a number of grade separa-

tions for cross traffic, several inter-

changes for access to the freew a\

,

and a pumphouse for drainage. It was

done b\' a joint venture ot Stolte, Inc.,

and AIorrison-Knudsen Company,
Inc., at a cost of $7,685,000.

Buell to Durant

The second project, a 4.5-niile sec-

tion of freeway on completeK' new-

alignment, gcncrall\' follows Calaveras

Avenue to the north of .Mills College

and to the west of the Oakland Naval

I lospital, known locall\' as Oak Knoll,

and .Mountain Boulevard to the west

of the Joseph R. Know land State

Park and Arboietum.

1 his contract, which is approxi-

mately 45 percent complete, is being

accomplished 1)\' Gordon H. Ball, Inc.,

at a cost of some $12,000,000.

Its most significant feature is the

construction of a directional inter-

change northeast of .Mills College to

provide freeway-to-freeway service

between Routes 580 and \\ the War-
ren Boulevard Freeway. It also in-

cludes rough grading on that portion

of I } north to Carson Street and a

number of grade separations and in-

terchanges for the use of local traffic.

Contributions of $150,000 were re-

ceived from both the Cit\' of Oakland

and the County of Alameda Joint

Mighwav District Funds, j^lus an ad-

ditional $46,000 from the .Major Citv

Street Fund of the Cit\- of Oakland

for this work on Route 13. which will

not be usable by traffic, however, until

paved on a future contract.

Durant to 173d Avenue

1 he thud project under construc-

tion, the two-mile section bervveen the

cast city limit of Oakland near Durant

Avenue and Svbil .Avenue in San

l.eandro, is e.xpected to be open to

traffic in .August of this \ ear.

Guv I'. .Atkinson Companv is the

contractor on this $5,04\00() job. The
major interchange on this unit w ill be

at the intersection of the e.xisting Alac-

Arthur and Foothill Boulevards at the

north end of the project. Other struc-

tures include bridges over San Ramon
Creek and several grade separations.

Bids were opened on a job to build

an 2.9-mile eight-lane freewav on

Interstate 580 from Svbil Avenue in

San Leandro to 173d Avenue in Castro

X'allev on June 17, 1964. There is a

budget item of $6,000,000 to cover

cost of the project.

Castro Valley East

A four-lane faci.'itv has been in

service for some 10 years between the

intersection of Routes 2 38 and 580 at

C^astro \'alle\- Junction and 0.7 mile

east of Crow Canyon Road. Studies

for the proposed widening of this 3.1-

mile portion of Interstate 580 were

presented at a public hearing on

December 12, 1963. Studies for widen-

ing the remaining 6.8 miles between

Crow Canyon Road and Route 680

also have been completed and were

presented at a public hearing in con-

junction with a meeting of the board

of supervisors in P'ebruary 1964.

Landscaping

Two contracts for landscaping 3.3

miles of Interstate 580 between the

Bav Bridge distribution structure and

Park Boulevard have been in progress

since mid- 1963 bv W'atkin & Sibbald.

I he section between (irand Avenue

and Park Boulevard was receiitlv

completed at a cost of $194,000.

The work included installation of

an irrigation system and the [ilanting

of 600 trees, 10,000 shrubs, and more

than 300,000 Algerian ivv plants for

ground cover.

On the remaining project, between

Hannah Street and CIrand Avenue,

planting of 1,000 trees, 10,000 shrubs,

and more than 200,000 iv>- and ice

plant cuttings has been completed and

the plant establishment period is

undcrvvav. .An irrigation sv stem was

also installed as part of tliis $180,500

project.

Future landscaping projects on

Route 580 include the newly opened

section between Park Boulevard and

Buell Street for v\ hicli the sum of

S?60,000 was included in the 1963-64

construction budget, and the section

now under construction from Buell

Street in Oakland to Gabriel Court in

San Leandro— for which design studies

are now in progress.

Interstate Route 680

riie tiist section of Interstate Route

6S() to be open to traffic in .Alameda

{^ountv is a 5.4-mile stretch between

Route 238 near Alission San Jose and

Route 84 at Scott's Corner. Ihis $5,-

940,000 job, w hich was built by the

Fredrickson & Watson Construction

Com[ianv. was opened on Januaiv 9,

1 964.

Structural work included the con-

struction of five interchanges and the

widening and reconstruction ot

bridges over Alameda Creek.

A contract was awarded to a joint

venture of Green Construction Com-
panv and A\'inston Brothers Construc-

tion Companv to binld 3.1 miles of

six-lane divided freewav on a new

north-south alignment on Interstate

Route 680 between 0.4 mile south of

Interstate 580 and 1 mile north of the

Alameda-Contra Costa line near Dub-

lin. The sum of $5,312,000 has been

allocated for the project. Work
started on Alarch 6, 1964.

Major structural feature of this job

is a full cloverleaf interchange at the

intersection of Interstate Routes 580

and 680. Interstate 580 w ill be widened

from four to eight lanes within the

limits of the interchange. Other struc-

tural features include construction of

a diamond interchange at .Alcosta

Boulevard, bridges over the .\lamo

Canal, and other traffic separation

structures.

Design studies are in progress for

the 8.7-mile section of Interstate 680

between Route 84 at Scott's Corner

and Interstate 580 east of Dublin, as

well as the remaining 4.7 miles of In-
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terstate 680 in Alameda Count>- be-

tween Route 17 at Warm Springs and

the junction with Route 2?8 near

.Mission Boulevard.

Route 13

The job to build an interchange at

Moraga Avenue on the Warren Boule-

vard Free\\ay, Route 1 ?. was com-

pleted on .\pril \\ 1964.

Dan Caputo Company performed

the $1,292,000 job. which will elimin-

ate the last signalized interchange on

Route 1.1 north of Redwood Road
and provide structures to carr\' the

freewav over Moraga Avenue and to

carrv Moraga over one interchange

ramp. The sum of $4.>.000 has been

budgeted to landscape this interchange

now that construction work has been

completed.

Some $1,800,000 has been budgeted

for the construction of 1.3 miles of

tour- and sL\-lane freewa\" on Route

13 between Atlas Avenue and Inter-

state .^80 near Calaveras Avenue. This

project is expected to be advertised

for bid this summer. The rough grad-

ing betw een Interstate .'fSO and Carson

Street, alluded to above, is preliminary

to this job.

Route 17

Andell. Inc., completed work in

.March on the additional drainage out-

fall at the distribution structure east

of the Bay Bridge Toll Plaza. This

project, to minimize flooding at the

distribution structure, cost approxi-

mately $43,000.

A $4,441,000 contract to widen .^.6

miles of the Ximitz Freeway between

Fallon Street and Hegenberger Road
in Oakland, including widening of

overheads and modification of inter-

change ramps within the bounds of

the project, was completed on

October 1. 1963. by a joint venture

of Dan Caputo. Dan Caputo Com-
pany, and Cambrian Gateway. Eight

lanes are now available for traffic on
Route 17 between El Cerrito Over-
head and Hegenberger Road.

The 1964-65 budget provides $300.-

000 for resurfacing the Ximitz Free-

way betAxeen San Lorenzo Creek in

San Leandro and 0.3 mile north of

Hegenberger Road.

Design studies have been completed
for landscaping the .Marina Boulevard

looting south at the Moraga Avenue Interchange on Warren Boulevard Freeway, Route 13,

interchange. \\ hich was reconstructed

in 1963. and for the erection of 6.8

miles of median barrier between Jar-

vis Avenue and Jackson Street on the

Ximitz Freeway.

CaldeceH Tunnel

Approximatel\ 92 percent of the

work on the new bore, which lies \50

feet nonh of the existing Caldecott

Tunnel, has been completed. Here is

a brief review of significant dates in

this tunnel construction:

Holing through small wall plate

drifts—January 9, 1963; holing

through main arch drift—July 25.

1963; entire excavation completed—

December 16. 1963; tunnel lining

placed—December 26, 1963; tiling

of walls completed—-March 11. 1964;

roadway paving completed—.March

27, 1964; entire paving job, includ-

ing curbs and gutters, completed—

April 2. 1964.

Completion date on this $10,897,000

project, which was undertaken as

a joint venture by Connolly-Pacific

Company, Grafe-Callahan Construc-

tion Company, Braver Electric Com-
pany, and Charles L. Harney, Inc.. is

September 1964.

The sum of $1,250,000 has been

budgeted for the renovation of the

existing Caldecott Tunnel as soon as

the new bore has been opened to traf-

fic. It is planned to advertise the proj-

ect in sufficient time before the new
tunnel is opened to permit ordering

the necessary equipment. This project

will include painting, installation of

improved ventilation equipment, traf-

fic control systems, and drainage cor-

rections. The e.xisting bores wiU be

closed, two lanes a a time, during ren-

ovation.
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Route 24

Gu\' F. Atkinson Company started

work on February 26, 1964, on a

contract to grade, pave, and provide

structures on a 1.26-mile section of

eight-lane freeway on Route 24 be-

tween 0.4 mile west of \\'arren Boule-

vard Freeway and the west portal of

the Caldccott Tunnel.

Interesting features of the job in-

clude construction ctf a 260-foot struc-

ture to carry Kay Avenue traffic over

tiie freeway and grading of a sizable

portion of the right-of-way for the

future cigiit-lnnc freeway through the

rugged can\-ons of the Berkeley Hills.

The sum of 14,391,000 was allo-

cated for the work, of which approxi-

mntel\' S40,000 is being contributed

by tiie City of Oakland. The job is

scheduled to be completed in the fall

of 1965.

Rapid Transit

Studies arc in progress for the re-

design of portions of Route 24 to ac-

commodate facilities of the Bay Area
Rapid Transit District between south

of Route 580 and Golden Gate Ave-

nue in Oakland. A project for the

completion of the freewa\-to-freeway

connector ramps for the Route 24/580

interchange betv\een south of Route

580 and 42d Street is included in a

construction program in the next few-

years.

The rapid transit facilities will be

carried in the median between 27th

Street and Golden Gate Avenue.

.Agreements with B.A.R.T.D. have

been negotiated and tiie additir)nal

right-of-wa\' requirements for tlieir

facilities are being determined.

Route 92

A $3,500,000 project is expected to

be ad\ertiscd this fall for the construc-

tion of a three-mile portion of Route

92 between the San Mateo-Ha\w ard

Bridge and Hesperian Boulevard.

Design studies for the remainder of

Route 92 between Hesperian Boule-

vard and Interstate 580, including the

recently adopted portion in Ha\w ard,

are in progress.

Route 84

A contract for the construction of

a channelization and signal and light-

ing modifications on Mission Boule-

vard at its junction with Route 84

at Niles Canxon Road w as completed

on January 21, 1964, at a cost of $32,-

000 by Del Mont" Electric Company.
Design studies are underway for

the construction of Route 84 to ulti-

mate freew a\' standards betw ccn Dum-
barton Road in Newark and Route
2 38, and for approximately 10 miles

of freeway on Route 84 between

Route 680 near Sunnl and Route 580

near Livermorc.

other Routes

Studies are undcrwax' for the ulti-

mate de\elopment of Route 238 be-

tween Route 61 and the Route 238/580

Interchange at Castro \'alley Junc-

tion. Design studies arc also in prog-

ress for the development of Route 2 38

northerly- from Washington Boule-

vard in Fremont to the same Route

2 38/580 Interchange.

Planning studies are in progress

to determine the future alignment of

Route 61 from Route 84 in Newark
to south of Alameda. Aerial photog-

raphy has been procured for this pur-

pose.

The Pose\' Tube opened to traffic

on November 21, 1963, after a $1,1 10,-

000 modernization job by Stolte, Inc.

The work included revisions to the

electrical and mechanical equipment,

installation of fluorescent tunnel and

new roadwa>' approach lighting, and

emergenc\ traffic control s\ stems.

This permitted the use of one-w a\'

traffic in each tube—eastbound in the

Pose\' Tube and westbound in the new
\\'ebster Street Tube. Design studies

are well advanced for landscaping

the approaches to the Webster Street

and Pose\' Tubes.

The largest freeway contract ever

let in the San Francisco Ba\' area is

now more than three-quarters com-
plete. It is part of the construction on
Interstate Route 680, which is planned
for completion to full freeway stand-

ards for its entire length through

Contra Costa County in the next sev-

eral years. See below for specific de-

tails.

Another large contract ($10,897,-

000) now under construction involves

the Caldecott Tunnel, which lies in

Contra Costa and Alameda Counties.

The tunnel is expected to he open to

traffic in September 1964. (See Ala-

meda County for complete details.)

Interstate Route 680

Traffic started using the 1.7-mile

section of Interstate Route 680 be-

tween Monument Boulevard in Con-

CONTRA COSTA COUNTY
cord and Willow Pass Road on Jan-

uary 6, 1964.

This work performed in conjunc-

tion w ith the construction of 3.8 miles

of freeway on Route 242 between
Monument Boulevard and Olivera

Street, completed Route 680 to full

standards between Walnut Creek and

Interstate Route 80 in \'allejo, includ-

ing the Benicia-Martinez Toll Bridge.

Structural features included construc-

tion of the Monument Boulevard and

Willow Pass Road interchanges, a new
bridge over Walnut Creek, and a free-

wa\-to-freewa\" interchange between
the two routes.

This work was accomplished by a

joint venture of Gordon H. Ball, Gor-
don H. Ball, Inc., and Price and Harris

Construction Company. The balance

of the project, extending easterlx' into

Concord, is scheduled to be ready for

traffic in September.

largest Contract

The largest freew ay contract in Ba\-

area history is now under construction

on Interstate 680. It is a $13,750,000

job to construct 6.8 miles of four-lane

freeway between Walnut Creek and

Danville. Gu\' F. Atkinson Compan\-

is building the project, w hich is sched-

uled for completion in 1964.

The job includes the construction

of 10 grade separation structures in-

cluding ox'erheads over the Southern

Pacific Railroad at Danville and South

Walnut Creek, and four bridges across

San Ramon Creek. When the project

is open to traffic this fall, it will re-

place existing Sign Route 21, which
was built on an old wagon road be-

tween San Jose and Martinez that had

been dedicated as a public road by the

court of sessions in 1850.

On another part of Interstate 680, a

3.1-mile section on new alignment be-
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een 0.4 mile south of Interstate 5S0

1 one mile north of the Alameda-

ntra Costa line, N\ork started on

irch 6, 1964. (See Alameda Counts.)

Design studies are nearing comple-

n for the remaining 5.7 miles of

erstate Route 680 in Contra Costa

unt\' between the northerh' end of

: above project and one mile soutii

Danville.

Main structural feature of this sec-

n will be an interchange at Crow
nyon Road. Cost of the project w ill

an estimated 57,700,000, §4,700,000

which has been budgeted for the

54-65 fiscal \ear program and the

nainder of which will be financed

the 1965-66 budget.

Landscaping and Drainage

\ project for landscaping four miles

the completed freeway between

aldcn Road and the north city limits

Pleasant Hill is under design stud\-.

A 526,200 contract for drainage im-

ovements on Route 680 between

nter Avenue and Grayson Court in

checo was finished on April 1, 1964.

ain feature of this job was the in-

Uation of a 24-inch reinforced con-

2te pipe culvert between the free-

!> and Bcrr\ I)ri\e. the frontage

ad.

Route 4

Another sizable job in Contra Costa

Count\- planned for the near future is

the construction of almost five miles

of four-lane freeway between 0.2 mile

west of Cummings Skvwa\- and 0.1

mile w est of Howe Road in .Martinez.

This w ork, w hich is generalK' on new
alignment, includes several inter-

changes and grade separation struc-

tures, as well as undercrossings for fire

trails and farm roads.

Plans are complete and right-of-wav

is being acquired for this $7,800,000

job, which is included in the 1964-65

fiscal \ear construction program. An-
other 5275,000 has been budgeted for

resurfacing and reconstructing por-

tions of the existing road between

Willow Road and Cummings Sk\w a\

.

Freeway agreements have been exe-

cuted for the remaining portions of

Route 4 that are not up to freeway

standards between Route 80 at Her-

cules and Willow Pass Road east of

Concord.

The location of Route 4 has been

adopted in the vicinit\" of Antioch and

design studies are in progress for a

four-lane freewa\' between A Street

and the Route 4 84 interchange near

Nerol\' Road. First construction on

this project will also include the initial

Looking north o/ong /nferstofe 6Z0 in Pleasant Hill. This new 1.7-mile section between Monument Boule-

vard In Concord and Willow Pass Rood opened to trafTic on January 6, 1964.
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Conslruclion on an eighl-lane heeway on Route 24 shows /he eosf porlol of CaldecotI Tunnel with the
new bore directly to the right.

two lanes of a future four-lane free-

wa>- on Route 84 hetw een the Route
4/84 interchange and the existing

high\\a\-.

Route 24

Work on appro\iniatel\- two miles
of eight-lane frcew ay hetw een the east

portal of Caldecott Tunnel and Orinda
Highway on Route 24 is nearly 62
percent complete. The contract on
this $6,974,000 project is being per-
formed by a joint venture of Fred-
crickson & Watson Construction Com-
pany and the CIranite Construction
Company.

There will be interchanges at both
the east portal of the tunnel and at

Gateway Boulevard. Chain cable-link

Although there arc only two major
construction projects currently un-
derway in Marin County, the costs

involved add up to almost SK, 500,000.

When both have been opened to traf-

iiicdian barrier will be installed in most
of the project, w ith blocked-out metal
beam barrier placed in the interchange
areas. Completion of this job is sched-
uled for October.

Interstate Route 80

.\ 1182,500 job for emergency slide

correction at San Pablo Creek was
completed on February 26, 1964, by
Oscar C. Holmes, Inc. The work in-

cluded stabilizing the east bank of the
creek for roadway embankment pro-
tection, slide correction, extending a

concrete box culvert, and replacing
400 feet of channel lining.

Work is expected to he finished this

summer on the Barrett Avenue
off-ran)p construction in the City of

MARIN COUNTY
fie, which is e.xpected early in 1965,

US Highway 101 will have been con-
\erted to full freeway standards from
the Golden Gate Bridge to south of
Xovato.

Richmond. O. C. Jones & Sons is pi

forming the work on this S4?8,0

contract, which will improve acc<

to the downtown area. This proje

includes the installation of an irrig

tion s\stem and the placing of

trees, 770 shrubs, and 2,500 plants f

ground cover.

Alarwais Steel Companv starti

work on February 10, 1964, installii

9.6 miles of median barrier on Rou
SO between San Pablo Dam Road ar

the Carquinez Straits Bridge. Son

5392,000 has been allotted" for tli

work, w hich is scheduled for compl
tion in July.

The 1964-65 budget includes S^OC

000 of the construction of tw o ram|

at Count\- Road 20 on Route 80. Th
project is currentl\' under desig

study. Also under stud\" is the pr<

posed addition of lanes to Interstai

80 between Count\' Road 20 and th

Carquinez Bridge.

other Routes

Freewa\' agreements have been n(

gotiated and design has been starte

for the construction of some six mill

of four- and six-lane freewa\- o

Route 1 7 between El Cerrito Ovei

head and .Marine Street in RichmorK

A public hearing was held on Fel

ruary 19, 1964, for the presentation (I

planning studies for portions of Roui

9i from San Pablo Dam to Route Ij

in Richmond. This project involv

cooperation with the Rapid Trans

District in providing the proper loc;

tions for both highw a\ and trans

facilities.

Design studies are in progress U
future construction on Route 77 bi

tween Route 1 3 and Route 24 ne;

I.afa\ette. Some funds ha\e been pr<

vided to permit purchase of right-o

way along this portion of the rou'

to prevent the construction of expel

si\e improvements within the futu

rights-of-wa\\ Planning studies a

under way for that portion of Rou
77 between Route 24 and Route 61

near Concord.

Route 101

A project to construct 2.7 miles i

six- (ultimate eight-) lane freeway b

tween 0.2 mile south of Miller Cret

Road and 0.3 mile north of Entrat
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e is approximatelN- 62 percent

piece.

cerchanges at both Ignacio (San

) Boulevard and Boiling Drive in

•icinit)' of Pacheco Creek are be-

)uilt. with access to Hamilton Air

e Base to be provided by a front-

road between these interchanges,

bing lanes in both directions are

J added over St. \'incent's Hill.

ie \\'ork is being performed by a

venture of Svar & Harms. Gor-

H. Ball, and Gordon H. Ball. Inc.

cost of §4.241,000.

imediately to the north of the

e construction, a S4.2 78.000 job

progress to construct five major

rtures—most prominent of ^vhich

interchange to provide freew av-

ee\\ay facilities between Route

and Route 3". This interchange

help eliminate traffic backup

ed by commuters and weekend
summer travel to and from the

rt areas. Peter Kiewit Sons" Com-
is the contractor.

Smaller Jobs

'^ork was completed on February

1964, on the construction of four

i urii'ill and rhe installation of new

DISTRICT IV HIGHWAYS
KUON COWfTY

JiOtB KJtS^SX-C*.
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signing and resurfacing on .^.2 miles

of freeway between the Golden Gate

Bridge and the \\aldo Undercross-

ing. Healy Tibbirts Compan\- accom-

plished this S28.vOOO iob.

j/ view of the recently completed section of Route 131, Tiburon Bouleyard, looks west to the Alio

Wye Interchange al Route 10).

Plans have been completed for the

provision of rest room facilities for

the comfort of visitors to the \'ista

Point area.

Reichhold & Jurkovich completed

a 5131,000 job for the installation of

underdrains and shoulder reconstruc-

tion on Route 101 between Route 3"

and the Sonoma county line on Au-

gust 16, 1963.

Median Borrier

Work started on March 9. 1964.

for the installation of 5.5 miles of me-

dian barrier between 0.4 mile south

of Waldo Undercrossing and Corte

Madera Creek, \^'ulfert Company,

Inc. is the contractor on the $187,000

job. which will include the placing

of both blocked-out metal beam and

chain link barrier.

Several t>pes of e.xperimental glare

shields are to be used, including both

vertical and diagonal plastic strips and.

in addition, e.xpanded metal mesh

screening. The federal government

has contributed $40,000 to this proj-

ect.

A $105,000 job to install 1.9 miles

of median barrier bet\\een ^^"illow

Avenue and the San Rafael viaduct

was completed on April 30, 1963, by

Charles E. .Milkman.
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Landscaping

Glens Falls Insurance Company is

accomplishing an S88,500 landscaping

job at Terra Linda Interchange (Man-
ual Freitas Parkway). Tills contract

includes the planting of 80 trees, 700

shrubs, and 157,000 ground cover

plants, as well as an irrigation s\stem

and a small maintenance building.

Completion date is in August 1964.

A landscaping project between 0.3

mile south and O.S mile north of Corte

Madera Creek is in the design stage.

Future Projects

Design is well advanced on the first

of several projects for the con\crsif)n

of si.\ miles of Route 101 to eight-lane

freeway between San Quentin \\'ve

and Miller Creek Road interchanges.

Some S.̂ 00,000 has been budgeted

for this work, w Jiich will consist of

the realignment of streets and off-

ramps between 0.3 mile south of Ir-

win Street and Third Street, in San

Rafael in preparation for future frcc-

wa\' widening.

A job to resurface, reconstruct

shoulders, and install undcrdrains on

portions of Route 101 for 4.9 miles be-

tween Novato and the Sonoma count\'

line is listed in the 1964-65 construc-

tion program, w hich contains an item

of $180,000 for this purpose. A sim-

ilar project was completed last year

and design studies are in progress to

complete the remaining portions of

this route w itinin these limits.

Other Routes

Work was completed on October

20, 1963, on a S618,000 job to convert

This view of the /gnocio Wye Interchange project on Route lOK the Redwood Highway^ ot Route 37

looks southerly toward Hamilton Air Force Base.

the one-mile section of Route 131,

Tiburon Boulevard, from Route 101

at the .\lto Wye to 0.4 mile east of

Strawberry Drive to a four-lane di-

vided highwa\- b\- Brown-Ely Com-
pany.

Plans have l)ccn completed for the

construction of approximate!)" one

mile of four-lane divided roadwa\- be-

tween Blackfield Drive and Reed's

Underpass at Trestle Glen on the

same route.

Studies are still in the planning

stage on the Route 17 extension be-

tween Point San Quentin and Point

Re\es Station.

.Major highwa>- development in re-

cent \cars in Xapa County has gen-

erall\- been confined to initial stage

construction of two- and four-lane ex-

pressways on adopted freewa\" routes

in the vicinity of the City of Xapa.

This steadv improvement to bring

the state routes w ithin the count\ up

to modern highwa\' standards is being

continued, with work presently in

NAPA COUNTY
progress along Route 29 and futuic

plans for construction along Routes

121 and 12S.

Route 29

Widening of 4." miles of Route 29

between south of ^Dunt Road and

Oak\ille w as completed on September

IS, 1963. This 5626.000 lob, acconi-

(ilishctl by Lee J. Immcl, included the

construction of frontage roads and

drainage impro\ements between Dr\'

Creek and California Drive and re-

quired slightly more than one year to

complete.

Major feature of a S955.000 joi) cur-

rently in progress is the First Street

Interchange in Napa (sec photo-

graph). Completion of the project this

spiing will eliminate trafiic congestion

at the present signalized intersection.
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The balance of the Avork, m hich is

eing performed by Lee J. Immel, in-

ludes grading and surfacing 2.2 miles

f n\ o-lane pavement and resurfacing

n existing t\\o-lane highway to pro-

ide a four-lane freeway from Old

onoma Road to Napa Creek. .\lso in-

luded are a bridge over Napa Creek

nd frontage roads.

Future Jobs

Design studies are in progress on a

roject to build 1.4 miles of four-lane

ree\va>' berween Napa Creek and

"rancas Street. This work, tentatively

lanned for construction in the next

e\v years, includes a cooperative storm

rain project with Napa City and

'ounty.

Bids were opened on .-^pril 29. 1964.

or an interim project to increase skid

esistance by resurfacing portions of

he existing pavement on Route 29 be-

ween two miles north of Trancas

itreet and 2.7 miles south of Vount-

ille. The construction budget pro-

ides $22,000 for this work.

Design is also under way for a two-

me expressAvay (ultimate four-lane

reeway) berween two miles north of

rounrville and Ritchie Creek, bj^pass-

ng St. Helena.

Other Routes

Bids were opened on June 3. 1964.

or construction of a 1.2-mile section

if 26-foot wide, all-paved roadw ay on

loute 121 about r«'0 miles northeast

if \"ichy Avenue. Some $65,000 has

>een included in the 1964—65 con-

truction program budget for this pur-

»ose.

Design studies are in progress for

he reconstruction of approximately

>ne mile of Route 128 as part of the

rontinuing improvement program.

Plans are complete and $31,000 has

)een budgeted for minor realignment

ind widening of Route 128. about 10

niles east of Route 29.

Some $185,000 has been budgeted

'or resurfacing approximately 20 miles

jf various routes in Napa and Sonoma
[bounties as part of a continuing pro-

?ram.
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The First Street Interchange in the City of Napa on Route 29 will, when completed, help eliminafe the

traffic congestion shown here.
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In rhc C-it\- and CoiintN of San

I-rancisco, ficcw a\ construction is al-

most aK\a\s in the million-dollar

bracket.

Of four contiguous contracts, w hich.

when completed, will provide almost

10 miles of six-lane continuous free-

way- between the Route 101 inter-

change in San Francisco and I'astmoor

Avenue in Daly City on Routes 82, 1.

and 2 SO, one has been completed, two

are scheduled for completion in Sep-

tember of this \-car. and the last startetl

in April of 1964.

Route 82

A section of six-lane (ultimate

cight-Iane) freewa\- opened to traffic

on October IS, 1963. The 14,27 3.000

project, which was built b>' Charles

L. Harney, Inc., runs bctw cen the in-

terchange with James Lick (Ba\ shore i

Frcewa\' and Milton Street. Tiie job

included extcnsixe relocation of .\\c-

nian\ Boulevard through the existing

natural corridor to accommodate the

frcewav facilities and construction of

two major overcrossing structures to

scr\-c local traffic, as well as other

facilities.

East of Route 101. the James Lick

Frecwa\', work was completed on

February 14, 1964, on the two-level

viaduct on Route 82 between the

Route 82 101 interchange and New

-

comb Avenue. This S4,'l 00,000 proj-

ect, which w as built by Peter Kiew it

Sons' Companw will not be usable

until the next unit, extending to Arm>

Street, is constructed.

Bids will be opened on Ma\ 20.

1964, foi' the construction of this ex-

tension. Within this portion, between

Newcomb -Axenue and Army Street,

the structure will graduall>' change

from a double-deck to a single-deck

viaduct in the vicinity of Evans .^ ve-

nue. Ramp connections on this project,

for which $6,100,000 has been budg-

eted, are an integral part of the future

Islais Creek Interchange at the junc-

tion of Routes S2 and 87.

The remainder of the route has been

adopted b_\' the California Ilighwax-

Commission. When complete, this

freeway will proxiiie much necdcil

SAN FRANCISCO COUNTY
relief to Route 101 northerl\- of its

interchange w ith Route 82.

Projects Under Construction

iwo projects are currently under

w av to complete Route 82 betw een

the James Lick Freewa\' and Orizai)a

A\enue near the south citv limits ot

San Francisco.

The first is a S6.0S0,0()O project for

the construction of 1.1 miles ot six-

lane freew a\' between Mission Street

and Ocean Axenue. It includes the

construction of 13 traffic separation

and intcrchanuc structmxs.

Fraffic will not be able to use this

unit until after the adjacent section,

that betw een Ocean and Orizaba .\ve-

nue, has been completed.

iioth projects, which are being built

b\ Charles L. Harnev. are scheduled

to 1)6 finished this fall.

The unit bctw een Ocean and Ori-

zaba runs for 1.8 miles. I'his job, which

is being built at a cost of 54,581,000,

includes the construction of an inter-

change at Ocean A\enue and a num-

ber of access ramps. o\eicrossings, and

other traffic separation structures.

A
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^n unusual feature of this job is

construction of bus stop facilities

3ccan Avenue to permit passengers

ni express buses on the freew ay to

nsfer to local buses on Geneva and

ean Avenues.

Landscaping

^s each construction phase on Route

is completed, landscaping will fol-

•. Plans for landscaping that portion

Route 82 between Route 10! and

ton Street are complete. The sum
1110,000 has been budgeted and

s will be received on June ?.

)esign studies are under\\a\" for

dscaping the one-mile section be-

:en Havelock and .Mission Streets

en the freewa\' construction within

se limits has been completed. The
1-1—65 construction budget contains

,000 for this purpose.

^ project for landscaping that sec-

1 of Route 82 betw een Orizaba and

ean Avenues, currentl\' under con-

:ction. w ill be included in a future

iget.

Route 87

"recw a\" agreements have been exe-

ed for the portion of Route 87

\\een Evans .Avenue and Sixth and

innan Streets, \\ hich will eventual!)'

a six- and eight-lane freew ay. De-

1 studies are now in progress, and

portion between Evans Avenue

1 18th Street will be built first.

)esign studies are being made and

;paration of preliminar\" freeway

cements is under wa\" for the sec-

a of Route 87 from Sixth Street to

junction with Interstate 480 in the

init\' of Howard Street.

Route 1

loute 1 is a connection between

ute 82 near Orizaba Avenue in San

incisco and Interstate Route 280 in

vicinit\- of the Alemany Boulevard

ension in Dal\- Cit\

.

i\'ork on this route started on .\pril

1964, as a part of a $9,978,000 con-

ct on Interstate Route 280 in the

:init\' of Dal\- Citv being built b\-

ter Kiewit Sons' Companv. (See

1 .Mateo County.)

The portion of the contract involv-

l
Rf)ute 1 includes the construction

Aerial photo looks west from the vicirity of Newcomfa Street toward Ike mtersection with Jaives tied

(Rayshore) Freeway s/iowing the section of double-deck viaduct that was completed in February. This

unit will not be usable until the next section, extending to Army Street, is constructed.

Paving operations along a section of six-lane freeway being built on Route 82 in San Francisco.
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The Jhereia Street Pedestrian Overcrossing is shown under construction wi/h forms in place for pouring
the side railing. The job is on the Ocean Avenue to Mission Street section of Route 82.

^
View looking eail shows grading work in pfogress loi the relocation ol San Jose Avenue and false-
work lor the occess romp from Son Jose Avenue on fhe Mission Street to Ocean Avenue iection ol

Route 82.

of tr;iffic separations at Alemany Bou- I
lc\ard ami near St. Cliarles Avctuic,

in adtiition to the freeway ccjnnection

i)et\\een Roures .S2 and 280.

I

Route 480

Work started on December 18,

1963, on a 51,443,000 job to grade,

pave and build the .structures of the

Clay and Washington Street ramps
connecting Route 480 \\ ith the (iolden

Gateway Redevelopment project.

This job, which is being performed
by Stolte. Inc., is due to be finished

in December 1964. Work, which in-

eludes installation of sign structures,

signs, and lighting, is being coordi-

nated with a future city contract for

the widening of Cla\- and Washing-

ton Streets and with another cit\' con-

tract, currently unilerway, for the in-

stallation of a cit\- sewer main and

pumping station on Drunim Street.

An interesting feature of this job is

che driving of 37,000 feet of steel

"H" piling, ranging in length from

150 to 210 feet.

Studies have started on the exten-

sion of Route 480 between the pres-

ent end of the freew a)- at Broadway

and the Golden Gate Bridge ap-

proaches as requested by the lioard I

of supervisors' resolution of October I

21, 1963.

Other Routes

A public hearing, attended bv some

500 San Franciscans, was held on

April 6, 1964, for presentation of

studies of several alternates, inckuling

\ariations of some of the alternates,

for the Panhandle Parkwa\- and Cross-

tow n Tunnel as requested 1)\- the

board of supervisors. The California

I lighwa\- Commission held a public

hearing on Ala\- 21.

These studies w ere prepared b\- the

srud\ coordinating committee, com-

posed of state and cit\- officials and

aided b\ noted architectural consul-

tant Lawrence Halprin.

The San Francisco Board of Supcr-

\isors has also requested that studies

be niaile tor the extension of Route

101 from .McAllister and Franklin

Streets to I'.llis and O'Farrell Streets.
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SAN MATEO COUNTY

The frL-c\\;iy story in San Mateo

Count)' during the past \e;ir is one

if going construction nnd plans for

:he future in all parts of the count\

.

The biggest project got undcr\\a\

a ith the start of construction on the

lew Interstate Route 280 at the north

:ount\- limits, but other preliniinar\

\\(.)vk and plans for the future are also

i-cr\' much in progress.

Other important work is taking

jiace on Route 1, the Cabrillo High-

isa\-; Route 82, El Caniino Real;

Route 92; Route 101, the Ba\ shore

Free\\"a\'; and on Route 114 in Red-

i\'ood Cit)-.

Interstate Route 280

Work started April 8, 1964, on a

19,978,000 job to build appro\imateI\-

four miles of eight- and ten-lane free-

way on Routes 1 (see San Francisco

Count\') and 280 between Orizaba

Avenue in San Francisco and one-half

nile south of Eastmoor Avenue in

Daly City.

This work, being performed by
Peter Kiew it Sons' Company, includes

:he construction of 12 grade separa-

:ions and the modification of the exist-

ng Alemany Boulevard overcrossing.

Major structural feature of this job

i\ill be the construction of a three-

evel interchange in the \ icinit\ of

Knowles A\-enue in Dal\- City to

:hannel traffic satisfactorily to and
:rom San Francisco from tw o direc-

:ions—Route 1 and the existing Juni-

jero Serra Boulevard.

The work also includes the realign-

ment of Junipcro Serra Boule\"ard to

icrve adjacent properties as a frontage

"oad and the construction of f)tiier in-

:erchangcs to pro\-ide access to the

lew Route 280.

Construction on the Route 1 part

)f the job includes rough grading,

Irainage, and frontage road facilities

i\'esterl\' of biterstate 280 to Route 35

md construction of the six-lane free-

way connection between Route 82

near Orizaba .Avenue and Route 280
in San Francisco. (See San Francisco

County.)

Preliminar\- to the freeway con-

struction will be the relocation of

in \
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Storm drains on Junipero Serra Bou-

levard about one-quarter mile south

of Knowles Avenue. The sum of |74,-

000 has been allocated for this work,

w hich Lowrie Paving Company, Inc.,

started on iMarch 6, 1964.

Future Projects on 280

Partial financing has been provided

in the 1964-65 budget for two sepa-

rate projects on Route 280 immedi-

ately south of the above construction.

Some S 1,800,000 is included for the

extension of the route from Eastmoor

Avenue in Daly Cit)- to south of Ar-

royo Drive in South San Francisco.

An additional $6,700,000 will be re-

quired in the 1965-66 budget to com-
plete it.

The 1964-65 budget also includes

partial financing in the amount of $2,-

500,000 for construction of the pro-

posed eight-lane bridge over San Ma-

teo Creek near Cr\stal Springs Dam
on Interstate Route 280. A model of

this bridge was seen by members of

the Peninsula Highway Polic>- Com-

mittee on .March 11, 1964. (Photo on

page 24).
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Aerial view of (he completed four-Zone elevated freeway through the City of San Maleo on f!oufe 92

looks west showing the cloverleal interchange with Route 82, El Camino Real, in the center.

Stanford Linear Accelerator

Bids were opened on April S, 1964,

for a bridge to carry Interstate Route

280 over the two-mile linear acceler-

ator at Stanford University. Although

this portion of Route 280 will not be

usable by traffic for some time after

it is constructed, it is necessary to

build the bridge at tiiis time for co-

ordination w irii otiier work in prog-

ress by the Atomic Energy Commis-
sion.

Some $500,000 was included in the

1963-64 budget for this bridge and

tiie required prcliminar\- rough grad-

ing, which was completed in October.

Projects for construction of the re-

maining portions within San .Mateo

County of this important new inter-

state route are in various stages of

design study. Some plans are being

developed on the basis of a variable

w idth median w ith the opposing lanes

separated bv varying heights as well,

particularl\' where Route 280 passes

through watershed lands owned by

the Cif\' and Count)' of San Fran-

cisco.

Three other projects on Route 280

between Route 92 at Ralston .Avenue

and 0.2 mile south of San Bruno .Ave-

nue arc proposed for forthcoming

construction programs in the next few

\ ears. It is anticipated that the entire

length of Interstate 280 between San

l^ancisco and San Jose w ill have been

completed or be under construction

b>- 1968.

Route I

Construction on 2.5 miles of four-

lane frccw a\ between Sharp Park

Road and Manor I)ri\e in Pacifica is

continuing, w ith completion expected

in January 1965. .McNamara Corpo-

ration, Ltd., is the contractor on tiiis

$4,364,000 job, which includes con-

struction of a full interchange at Sharp

Park Road, traffic separations, and pe-

destrian crossings both over and under

the freeway.

.Mmost one mile of reconstruction

(if tiie existing alignment of Cabrillo

Highwa\ southcrh- from Westport

Drive is included in the work.

Work is nearing completion on the

Gateway Drive Undercrossing north-

erl\- of the abo\e project. Power Con-

struction Compan>- is performing the

$298,000 contract.

Plans are complete for an interim

project to reconstruct Cabrillo High-

wa\' to four 10-foot lanes without

shoulders between San Pedro Creek

(Linda .Mar Boulevard) and Sharp

Park Road (Quarry Road). The 1964-

65 budget provided $200,000 for this

w ork in w hich the City of Pacifica has

participated by obtaining the neces-

sar>- rights of entry and slope case-

ments by cooperative agreement w ith

the State. Bids were opened on .\Li\-

27 for this job.

The rough grading of a portion of

Cabrillo Highway, as well as drainage

and frontage road facilities, eastcrl\' if

Route 35 is included in the prtijcct on

Interstate 280 between Eastmoor .\'.c-

nue in Daly City and Orizaba Avenr.j

in San Francisco.

Route 82

Work has been completed on a 1.7-

mile stretch of Route 82 between

iuclid .\venue in San Bruno and .Mill-

wood Drive in .Millbrae in w iiich I".l

Camino Real w as widened to a si.x-lane

divided conventional highwav, includ-

ing the provision of parking aprons,

sidewalks, and street lighting.

Low rie Paving Companv accom-

plished the $821,000 job, to which the

Cities of iMillbrae and San Bruno con-

tributed almost $186,000.

This project w as consistent v\ ith

precedent established by other cities

involved in the conversion of El Ca-

mino Real from a four-lane undivided

road to a six-lane divided arterial. .\11

cities involved have expressed w illing-

ness to participate in financing the re-
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construction of sucli items as parking

aprons, sidewalks, and street lighting.

Two other projects are currently

being considered—between San Bruno

A\enuc in San Bruno and 0.1 miles

north of ArroNo Dri\e in South San

Francisco. Both cities have requested

cooperative agreements for these proj-

ects and negotiations will soon he

jndcrwaw

Route 92

Work was completed on .\ugust 29,

1963, on construction of 2.6 miles

of four-lane freeway between West
Hillsdale Boulevard and South Dela-

ware Street in San Mateo.

L. C. Smith and Concar Ranch and

Enterprises performed the $4,652,000

contract, which included the con-

struction of traffic separation struc-

tures and interchanges, including an

overhead crossing of the Southern

Pacific Railroad near Pacific Boule-

vard.

A project was advertised, w ith bids

due Ma\- 20, to landscape this sec-

tion with 1225,000 provided in the

1963-64 budget for this work and an

additional contribution of 1 1,000 from

the owners of the Borel Estate, adja-

cent propert\' ow ners, specifically for

the planting of small oak trees in con-

junction with the landscaping work.

Design studies are in progress for

the remaining portions of Route 92

between Interstate 280 and West Hills-

dale Boulevard to the west of the com-
pleted portion and between South

Delaware Street and the San iMateo

Bridge to the east.

The California Highway Commis-
sion had previoush" adopted a portion

of Route 92 westerly of Interstate

Route 280 and Route 35 on Cahill

Ridge near iMountain House.

New location studies are well ad-

vanced for the extension of Route 92

westerly from Cahill Ridge to Route 1

near Half Moon Ba\'. Plans for the re-

placement of Pilarcitos Creek Bridge

are nearing completion.

Route 101

Work started on March 16, 1964,

on the construction of some 19 miles

of median barrier on the Bayshore

Freeway between Redwood Creek
Bridge in Redwood Cit\- and Route
87 in San Jose.

The U.S. Steel Corporation is ac-

complishing this 5312,000 job, which

includes the placing of one-half mile

of single, blocked-out metal beam bar-

rier, ISYz miles of cable-chain link,

erection of sign structures, and the in-

stallation of sign lighting sNStems be-

tween University' Avenue in Palo Alto

and Redwood City.

Bragato Paving Compan\ & Blom-

quist Oil Service, Inc., are carr\ing on

an $862,000 resurfacing and leveling

job on the Bayshore Freeway bctw ccn

Fifth Avenue in San Mateo and Whip-
ple Avenue in Redwood Citw This

job is scheduled to be completed in

the fall.

Bragato Paving Company also

started work February 27, 1964, on

construction of a drainage correction

project appro\imatel\' one mile north

of Whipple Avenue in Redw ood Cit\-

at a cost of $20,400.

Design studies are in progress for

w idening the existing freewa\' to eight

lanes between 19th Avenue in San

Alateo and Broadw a\' in Burlingame.

Other Routes

A joint venture of Dan Caputo

Compan\', Bragato Paving Company,
and Bellshore Corporation has fin-

ished approximately one-fourth of a

$2,250,000 contract to build 1.3 miles

of four-lane expresswa\' on Route 114

betw een C\press Avenue, south of El

Camino Real, and the Bayshore Free-

way.

The City of Redwood Cit>' has con-

tributed $1,000,000 to the cost of this

project, whose major structural fea-

ture will be the construction of a full

Aerial view looks north along El Camino Real, Route 82, showing (he recen(/y completed sixlana divided

highway from Millbrae to San Bruno. Tanforan Racetrack appears top right.
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interchange to replace tlie existing.

Iiazardous signalized intersection at

"five points" on El Caniino Real in

Redw ood City.

Design studies for \\ idcning Route

1 14, \\'oodsidc Road, between Locust

Street and Interstate 2S0 in W'oodside

to a conxeiuiona! four-lane highw a\'

and to provide for the construction of

passing lanes on portions of W'oodside

Road are in progress.

Design studies arc in progress for

Route 1S6 between Route .^5 and the

i5a\s!iorc Frecwax. Aerial mapping
has been completed and frec\\a>

agreements are being discussed with

the local jurisdictions. The \vestcrl\-

projection of Route 1S6 from S\\eeiK\

Ridge, west of Route 35, to Route 1

was adopted b\' tlie California High-
wav Commission on December 19.

1963.

Bids w ere opened .\la\- 6 on a proj-

ect for resurfacing Route 35 from 0.2

mile north of its junction w itii Route

1 and 0.2 mile soutii of the .•\lcman\'

Boulevard extension in Dalv Cit\'. _—
Design studies for an initial four- fl

lane frec\\a\- betw ccn Cr\ stal Springs

Road in San Bruno and tlie junction

of Routes 1 and 35 on Route 35 are

proceeding sufficiently well to set

rigiif-of-w a\' requirements.

'I'lie major cmpiiasis on frec\\a\"

construction in Santa Clara Count\-

during tlie past \ ear continued to be

work on the new Interstate Route 2S0

and the equall>- new State Route 85

along Ste\ens Creek.

Interstate Route 280

1 he first major unit of Interstate

Route 280 was opened to traffic on

March 16, 1964. It consisted of three

miles of six-lane frcew a>- on new-

alignment from Route 17 to a siiort

distance west of Saratoga .Avenue in

San Jose.

.\ joint venture of Gibbons & Reed

and Dan Caputo Company performed

the 14,754,000 contract, which in-

cluded the addition of inside lanes to

the existing four-lane section of Route

17 between Forest and Moorpark

Avenues.

.Major structural feature on the job

was the modification of the clovcrleaf

interchange on the existing freew a>'

to provide direct freew a>-to-freewa\'

connections and accommodate collec-

tor roads.

Tiiis contract included the grading

of Route 280 from Saratoga A\cnue

westerly to Stevens Creek Road in the

vicinity of Dovle Avenue. Thar por-

tion is now being paved under a sep-

arate contract.

Widening Job

.\ SI, 1 24,000 project to widen 3.4

miles of Interstate 280 between Forest

.•\ venue in San Jose and the Ba\ shore

Freewa>' from four to six lanes was
completed on December 6, 1963, b\ a

joint venture of Gibbons & Reed and

Dan Caputo Company.

The work included addition and

revision of access ramps, installation
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of cable-ciiain link and metal beam
median barrier, traffic signals, higli-

wa\' lighting, and sign illumination.

Work in Progress

Westerly of the abo\e project, work
is well underwa\' on the construction

of 4.7 miles of Interstate Route 280

betw een Saratoga .Avenue in San Jose

and Stclling Road in Cupertino.

Fredcrickson & Watson Construc-

tion Company is performing tiiis

54,432,000 job, w hich includes the con-

struction of three interchanges and a

traffic separation structure. The free-

w a\' w ill be elevated in the vicinit\' of

Lawrence Expresswa\ -Stevens Creek
lioulcxard and dcprcs-,ed from Sara-

ro<>a-Sunn\ vale Road to Stelling Road.

When completed late this \ear, the

(irojcct will i)e usable to Saratoga-

Sunnyxale Road, with grading onlv

hax'ing been accomplished from there

to Stclling Riiad.

Foothill College

^\drk was completed on .March 30,

1964, by L. C. Smith Compan\' on the

grading and surfacing of one-half mile

of 1,1 .Monte .Avenue to provide a

four-lane street w ith re\ised connec-

tion to Foothill College in preparation

for the construction of Fl Monte .Ave-

nue Interchansje on Route 280 in Los

Altos Hills.

The project, w hich w as undertaken

in accordance with plans of the local

jurisdictions to develop El .Monte

STATE OF CALIfORNIA

DISTRICT IV HIGHWAYS
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Avenue as a maior thoroughfare, cost

;: 12.000. of which S.^ 1.500 was con-

ributed b\' the Foothill Junior Col-

Ege District.

Plans for the Future

Funds for t\\ o separate projects on

nterstate Route 280 have been in-

luded in the 196-1—65 construction

ludget. One on which bids were
ipened on .May 2". is for the construc-

ion of a six-lane, ultimate eight-lane.

ree\\a\' between Saratoga-Sunnyvale

load and the Southern Pacific Rail-

oad. including a four-lane connecti(jn

r> Route 85, for which 51,100,000 has

een budgeted.

The other is for the construction of

even miles of Interstate Route 280

letw een Foothill Boulevard and north

if Page -Mill Road. The 196-4-65

ludget contains S 3.000.000 for this

lurpose, with an additional 55.900.000

equired in the 1965-66 budget to

omplete the job.

Design studies are in progress for

he remaining portions of Interstate

80 in Santa Clara County.

Route 17

Design studies are underway for re-

isions to the interchange at Camden
Uenue on Route 17 to allow a con-

lection with Santa Clara County's San

fomas Expressway.

Design studies are also in progress

or the construction of Route 17 be-

ween Route 280 at Moorpark .\venue

nd Route 130 at Alum Rock .\venue.

'reeway agreements have been exe-

uted and connection of the Capitol

expressway, which has been requested

py local jurisdictions, is under consid-

ration. This seven-mile project will

le constructed to interstate standards

lecause of its importance as a major
raffic carrier.

Studies are also being made for the

xtension of Route 17 between Alum
lock Avenue and Route 680 near the

\'arm Springs area of Fremont.

Route 82

\\'ork was completed on .March 28,

963. on the conversion of 2.1 miles

>f El Camino Real in the Cirv of Palo

^^Ito to six-lane divided highway.
iIcGuire & Hester performed this

'1.4-W.OOO contract. 5504.000 of w hich

vas provided by the City of Palo Alto.

Aerial view looks eost at a secfion of Interstate Route 280 which was opened to traffic on March 16,

1964. The Saratoga Avenue Interchange is shown in the foreground.

Bids \\ ere opened on April 22. 1964.

for the construction of five miles of

four-lane, ultimate six-lane divided

highw ay on Route 82 betxveen Ford
Road and Curtner Avenue in San Jose.

Completion of this project will

eliminate one of the last remaining

sections of three-lane highway in

Santa Clara County. Some 51.142.000

is available for this work.

Design studies are under considera-

tion for cooperative improvements on

El Camino Real between Santa Clara

and Palo Alto to widen the existing

highway to a si.x-lane conventional

facility within a 120-foot right-of-

wa\'.

Route 85

Construction of SVz miles of four-

and six-lane freeway betxxeen Home-
stead Road in Cupertino and the Bay-
shore Free\\a\' in .Mountain \'iew is

in progress.

This first unit of a completely new
freeway, which generally parallels

Stevens Creek, is being built by a joint

venture of L. C. Smith Company,
Concar Ranch and Enterprises, Inc.,

and Gordon H. Ball Enterprises for a

contract allotment of $6,560,000. in-

cluding some funds contributed by
the Cit\" of .Mountain \'iew. the De-
partment of the Navy, and the Cuper-

tino Sanitary Sewer District.

The project includes the construc-

tion of seven interchanges, plus other

traffic separation structures. Funds
have also been budgeted for a co-

operative project to build an over-

crossing at .Middlefield Road.

Design studies to continue Route 85

southerly from Homestead Road to

Route 1" are in progress.

Route 101

A project for functional and tree

planting on 2.2 miles of Bayshore
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F-"icc\\;i> between Morse Avenue and

Agnew Rond in the vicinity of San

Jose was completed on February 27.

1964, bv a joint venture of Gravellc &

McConncll, Inc.. and Collisliaw Sprin-

kler Conipanw

The S90.""" i'>l5 included the plant-

ing of SOO trees, more than 2,3(K)

shrubs, and almost one-half million ice

plants for ground coxer. It also in-

cluded installation of an irrigation

sNstem.

A project to resurface Route 101

between Fl Toro Avenue in Morgan

I lill and the north end of Llagas Creek

was completed on March 13, 1964.

Raisch Construction Compan>- accom-

plished the $?()3,()00 job, which in-

cluded the installation of signals and

the construction of left-turn storage

lanes at the intersections with major

roads w ithin the limits of the project.

U.S. Steel Corporation started work

on March 16, 1964, on the construc-

tion of some 19 miles of median bar-

rier between Redwood Creek Bridge

in Redwood (;it\ and Route K7 in San

lose. (See San .Mateo ("ounty for dis-

cussion of this S' 12.(11)0 project.)

Oregon Avenue Interchange

A joint venture of Ciordon H. Ball

ami llomer J.
Olsen started work on

March 51, 1964. on the construction

of a trumpet-t\pe interchange on

Route 101 in Palo .\lto to serve the

future Oregon .\\cnue I"\presswa>' of

the Count>- of Santa Clara, which is

now under construction b\ the County

south of and adjacent to existing Ore-

gon Avenue.

Ihc sum of S724.0IK) has been allo-

cated for this work, which will in-

clude the augmentation of the existing

Inibarcadcro Road Interchange on

Route 101 and the neccssarv' revision

of ramps and frontage roads that are

required.

riiis job is scheduled to be com-

pleted late this fall.

Future Projects

Design studies have been completed •

on a project for the construction of

the Capitol Expressway and HcUycr

.\ venue interchanges i)etw een south

of Tull> Road and Co> ote Creek. The

l(;64-65 budget contains Sl.l'^^.OOO

for this piu"pose.

Design studies are also in progress,

for the conversion of the present ex-

presswa> between McKee Road in

San Jose and Ford Road, and the 4.8

miles of expressw av betw een 1 homas

Road and the San Benito count\ line,

to future eight-lane freeway.

The first unit of this latter job will

include a one-mile line change near

and replacement of the southbound

structure for the Sargent Overhead,

over the Southern Pacific tracks south

of CilroN-. Survcvs for this work are;

in progress.

Design studies arc also under way

for the freewa>- b> pass of C;ilro\ and'

Piclure shows cleared liyhi ol-vtoy la , (he future koulc 237. wl'h a c/oseup of the Dona Rood Overcrossing under construcfion.
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gan Hill between Thomas Road
Route S2 near Ford Road.

Route 237

joint venture of L. C. Smith Com-
• and Concar Ranch & Enterprises,

is building 1.6 miles of two- and

-lane freewa>' on Route 23" be-

:n El Camino Real and Bernardo

nue in Mountain \'ie\\ at a cost of

57.000.

he two-lane portion of this proj-

v\ hich is expected to be completed

summer, is between S\ Ivan and

lardo .\ venues. It will provide the

herl\- lanes of a future four-lane

iva\'.

esign studies have been initiated

he dc\ elopment of an initial four-

ultimate six-lane, freeway on

te 237 between Bernardo Avenue
Interstate 680 in the vicinity of

litas.

•eeman Paving Compan\- & O. C.

mes. Inc., are vxorking under a

,000 cooperative contract to build

mile of roadway between the

a Clara-Alviso Road and the

dalupe Bridge Road and construct

a new bridge and approaches over the

Guadalupe River.

The State's share of this work,

which should be finished this fall, is

530,000, with 5213,300 contributed b\-

the Santa Clara County Elood Con-
trol and Water District for the re-

placement of the bridge over the new
flood control channel and for rights-

of-wa\'.

Route 87

Design studies are in progress for

the ultimate construction of 2.7 miles

of freewa\- on Route 87 between
Coleman and .Market Streets in San

Jose and Route 101. The remainder

of the route between Coleman and

Market and Route S5 has been adopted

and aerial mapping has been requested.

The Countv of Santa Clara is fur-

nishing rights-of-wa\' for both proj-

ects and has approved the geometries

for that portion between Coleman and

.Market and Route 101.

Route 152

Granite Construction Conipan\"

completed a 5401,000 job to widen

and resurface 5.7 miles of highwav
some 14 miles east of Gilroy in the

vicinity of Bell's Station on December
19, 1963.

-A similar widening and resurfacing

project on Route 152 between 1.2

miles east of Bloomfield and San Fe-

lipe is financed in the 1964-65 budget,

which provides 5350,000 for the pur-
pose.

state Sign Route 9

Raisch Construction Company com-
pleted a 5696.000 job to widen 5.4

miles of the existing highw a\- betw een

.Azule in Saratoga and El Camino Real

in Sunn\vale on September 20, 1963.

The job included provision of a four-

lane arterial with channelization at

five intersections to provide left-turn

storage lanes and installation of signals.

Design studies are under\\ ay for a

similar widening project on existing

State Sign Route 9 betw een Oak Place

and 0.1 mile north of the Southern

Pacific Railroad at Azule on Route S5.

Rights-of-w a\- for this w ork are be-

iiiLT pr()\idcd 1)\- the local jurisdiction.

he major highw a\- construction

basis in Santa Cruz County con-

es to be focused on the conver-

of the existing expressw ay on the

rillo Highway to full freewa\

dards south of Santa Cruz.

Route 1

joint \ cnture of Granite Con-
ation Compan\- and Lew Jones

struction Compan\" completed a

72,000 job to convert 2.9 miles of

esswa\- to full four-lane (ultimate

ane) frecwa\- from 0.2 mile west
\ptos Creek to 0.3 mile east of

jel WliLirf Road on Xo\-ember 22.

Lajor structural features of this

k included construction of a rwo-
Irant cloverleaf interchange at

e Park Drive and a diamond inter-

ige at Park Avenue,

he Division of Beaches and Parks

tributed 518,000 to this project,

ch included the construction of

itage roads.

52.063,000 project has been un-

aken bv the same contractors to

SANTA CRUZ COUNTY
build the first stages of five miles of

freewax' between 1.2 miles south of

the Pajaro River and 2.3 miles north-

east of Watsonville. including the

STATE OF CALIFORNIA
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SAHTA CRUZ COUNTV
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construction of structures ;ind rough

grading for tlic fururc W'arsoin illc

Bypass.

Tliis construction, w liich is on new

alignment passing to the west of \\ at-

son\ iilc, crosses niars!i\- ground, w iiich

requires the placing of a fill surcharge

to hasten settlement and aid in stabi-

lizing the roadway embankment. Plans

are being completed to remo\e tiie

surcharge after a one-year settlement

period.

The project also includes rough

grading on portions of Route 1 29 con-

necting Route 1 with Main Street in

\\'atson\ ille.

plans for the Future

A future contract will provide for

paving 3.4 miles of four-lane freewa\

and completing the structures between

1.2 miles south of the Pajaro River

and 0.2 mile northeast of Roache Road

on Route !

.

This job will include paving 1.6

miles of Route 129 between Cabrillo

Mighwa\- and 0.1 mile east of Main

Street in Watsonxille. This project

w ill provide access to Route 1 at the

Route 1/129 Separation and at Har-

kins Slough Overcrossing.

Studies for the design of intcr-

ciianges at Rio Del Mar Boulevard

(.\ptos Avenue) and Rob Roy Junc-

tion and the future addition of two

lanes to the existing highwax' between

Santa Cru/ and Rob Row including

the modification of existing inter-

changes, are in progress.

Conversion of the existing road be-

tween ixob Roy and the \\:ifs(in\ ille

The Sonoma Coimt\" story in high-

wax' construction iluring the past \ ear

continued to feature stead\' inu'ovc-

ment on both the Redwood Highwax,
L'S 101, and State Route 12 in the

\icinit\' of Santa Rosa.

These improvements will insure

safer tra\eling conditions to the mo-
toring public and at the same time

pro\ide easier access to the recre-

ational areas of western Sominia

County.
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Photograph looks down at the Iwo-loop interchange at State Park Drive with the Cabrillo Highway,

Route 1. The job of which it was a part was completed on November 22^ T963.

Bypass to an initial foiu'-lane (ulti-

mate six-lane) treewax is also under

design study.

other Routes

A project for functional and tree

planting on Route 17 between 0.2 mile

north of Cabrillo Highway and 0.4

mile north of Granite Creek Road is

almost complete. This $98,000 job in-

cludes the planting of 1,100 trees,

almost 5,000 shrubs, and 450,000 Hot-
tentot tius tor ground co\er.

SONOMA COUNTY

Route 101

A $1,12.1,000 job is undcrwa> to

build 1.7 miles of four-lane freew ax-

between 1.7 miles north of Canxon
Koail and O.S mile south of Washing-
ton School Road.

['redrickson Brothers is performing

the work, x\ hich, x\ hen complete in

Januarx- 1965, will eliminate the curxe

at Zan/i's Corner on the existing route.

.Major stiuctural feature on the job

is the Chianti L luicrcrossing, which

Stmlies are in progress for deter-

mination of rights-of-w ax' for three

miles of four-lane frecxx ax- betxx een

the nexx alignment of Cabrillo High-

way west of \\'atsonx ille and a point

one n-iiic east of Casserlx Road on

Route 152.

Some $174,200 has been inidgetcd

for resurfacing about 25 miles of vari-

ous routes in Santa Clara and Santa

Cruz Counties as part of a continuing

program.

will provide a coni-iection betxx ecr

frontage roads on both sides of tlu

frecxx ax .

"Asti Bypass"

Anothei- project, directlx ro thi

i-iorth, is nearing completion, (jmi

monly know n as the ".\sti Bx pass," i

inxolxes the construction of 3.6 mile

of four-lane (ultimate six-lane) free

xxay betxx een O.S mile south of \\'ash

ington School Road and 0.6 mile i-iorti

of I liatt Road.
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snsfrucfjon on the new four-lane freev^ay on Route lOi at Asti, kno^n commonly as the Asii Bypass.

This interchange will provide easy access to the Italian Swiss Colony winery.

McXamara Corporation is perform-

ig this 52.297,000 contract, including

iterchanges and traiTic separations.

Design studies are in progress for

construction of the remainder of the

future free\va\' on the Redw ood High-

way bet\\een Lytton and the Mendo-
cino county line. Freew ay agreements
for the portion between Can\on Road
and Lytton Springs Road are being
negotiated.

A tree-planting project is under de-

sign study on some 12 miles of Route
101 between the .Mendocino Avenue
Overcrossing north of Santa Rosa and
the Russian River. ^\ hich \\ as opened
to traffic in December, 1962.

Design studies have been completed
for the conversion of the present ex-

pressway on Route 101 through Santa

Rosa to a full freeway. One major
structural feature of this section, which
lies between 0.1 mile south of Ed-
wards Avenue and Russell Avenue,
will be the Steele Lane Interchange.

The sum of $1,170,000 has been budg-
eted for this interchange, for which
bids w ere opened on .May 6, 1964.

Route 12

Peter Kiewit Sons' Company is

nearly 90 percent finished with a $4,-

.^96.000 job to build 5'/, miles of free-

way on Route 12 between Occidental

Road east of Sebastopol and South E
Street in Santa Rosa.

The most prominent feature of this

construction project is the three-level

traffic separation structure at the junc-

tion of Routes 12 and 101. (See photo-

graph.) Other structures include con-

struction of the Santa Rosa Creek
Bridge on Route 12 and several traffic

separations.

Design studies for landscaping and

tree planting on the above project are

'--
; began using this 5'2-mi/e section o^ Interstate Route 680 between Route 238 in Fremont and Route 84 in January 1964. The view is noriheasf towards

Scott s Corner.
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'/ie new three-level interchange of Routes 101 and 12 in Santa Rosa. The Earle Sfreet

Pedestrian Overcrossing is in the foreground.

well ndvanccd and $200,000 has been

budgeted for this purpose.

An interim project on existing Route

1 2 betw cen Brush Creek and North
Melita Road is under design study.

Tiic Cit\' of Santa Rosa and Sonoma
County have offered to contribute

5250,000 each toward the cost of a

100-foot right-of-way to accommo-
date the proposed four-lane divided

arterial, with the State providing

the estimated construction cost of

$500,000.

Route 1

Charles I. Cunningham Company
has a 521,500 job to install draining

improvements between three miles

nortli of Bodega Bay and 0.2 mile

soutli of Bridgehaven.

F,. .\. Forde Compan\ finislicd work
on October 25, 1963, on the installa-

tion of 1.5 miles of undcrdrains in the

same vicinit\'.

A project to build approximately

1 !/2 miles of improved two-lane, all-

paved highwa\' on Route 1 approxi-

matel\' 1 1 miles north of Fort Ross is

under construction.

Planning studies are in progress for

the relocation or w idcning of existing

Route 1 between Route 116 and 3.2

miles north of Jenner.

other Routes

Fabian Bobo completed a $40,000

job of slide correction and installation

of undcrdrains at Sears Point on Route

37 on June 6, 1963.

Sur\e\' maps have been received

and design studies are undcrwa>' for

frcew a\- development on Route 121

between Sears Point and the Napa

county line. The portion of this route

between Route 12 and the countx' line

is being designed as an initial two-lane

cxpresswaw

The sum of $200,000 has been

budgeted for correcting the failing

timber-steel retaining wall approxi-

matel\' 1.6 miles west of (aicrnevillc

on Route 116.

Plans are complete and design stud-

ies are in progress for the construction

of the portion of Route 116 between

.•\ustin Creek and iMonte Rio (Big

iicnd) to a two-lane conventional

hiiihw ay.
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STATUS OF DISTRICT IV-FREEWAY AND EXPRESSWAY PROJECTS-Continued

April 1964

Route

61

77

82....

84

85....

87....

92....

101..

lU.

121.

152.

186.

237.

238.

242.

Description

Bay Farm Island Bridge and approaches

Webster Street and Posey Tubes

Shepherd Canyon Freeway; from War-
ren Boulevard Freeway to SSR 24

in Lafayette

Southern and Southern K.mbarcadero
F.xtension Freeway; from SSR 1 at

San Jose Avenue to SSR 87 near

Army Street (portions)

From cast of IS 280 to west end of

Dumbarton Bridge
From 2.6 miles east of Dumbarton

Bridge to SSR 238 at Niles

From IS 680 near Sunol to IS 580 near

Livermore

West Valley Freeway; from SSR 101

south of San Jose to SSR 17

From SSR 17 to Bayshore Freeway
(SSR 101) at Mountain View

Guadalupe Freeway; from Bavshore
Freeway (SSR 101) to West Valley

Freeway (SSR 85)

19th Avenue Freeway; from Junipcro
Serra Freeway (IS 280) to Alameda
county line at San Mateo Bridge

(portions)

From San Mateo countv line to Kimitz
Freeway (SSR 17). .1

San Benito county line to Ford Road
south of San Jose

Bayshore Freeway; from Ford Road to

Southern Freeway in San Francisco..

James Lick Memorial Freewaj'.

Redwof)d Freeway; Golden Gate Bridu'e

to Mendocino county line ..

West of SSR 82 to Bayshore Frecwav
(SSR 101) in Redwood City

'.

From SSR 37 near Sears Point to SSR
29 in Napa at Imola Avenue.

Pacheco Pass; from 1 mile east of Bells

Station to Merced county line ..

Sweeney Ridge, west of SSR 35, to

Bayshore Freeway (SSR 101)

Mountain View-Alviso Freeway; from
Kl Camino Real (SSR 82) to Nimitz
Freeway (IS 680)..

Freeway Connection from Nimitz Free-

way to MacArthur Freeway (IS 580)

North of Monument in Pleasant Hill

to SSR 4. Concord

Total
miles

0.6
1.1

10.3

5.3

6.4

5.7

9.7

10.0

13.6

8.0

6.8

27.9

52.9
3.0

84.3

1.1

16.8

5.3

4.0

10.5

2.2

3.4

733.7

Completed projects

Miles

0.6
1.1

1.5

2.3

52.9
3.0

69.0

1.1

5.3

5.5

2.2

370.9

Under contract

Construction

cost

2,062,000

18.666,000

''16,938,000

4,800,000

1,093,000

•'60,864,000

11,445,000

'52,817,000

1,124,000

1,702,000

2,088,000

2,803,000

226,000

2458,573,000

Miles

3.8

5.5

9.0

1.1

2.2

3.2

70.0

Construction

cost

16,488,000

6,669,000

2.037,000

11,421,000

'2,2.50,000

1,715,000

3,150,000

314=;, 752,000

Budgeted

Miles

3.0

1.1

32.1

Construction
cost

185,000

225,000

3,500.000

1,155,000

1.907,000

?40,73 1,000

Right-of-way
expended

and budgeted

165.03

'

2,732,779

663,009

33, 102,42s

546,38*.

821. 54S

7,118,97S

7,635,758

1,146.487

545,839

29.006.801

12,870,844

20,826.416

2,842,075

123,885

12,393

2,111,323

2,223,445

2,236,852

1,940,405

?394,025,607

• AdvcrtisinR of project depends on coordin.ition willi S.F.B..\.R.T.I3.
Includes $500,000 contributed by coopcr.TtinR aRencies.

' Includes total of SI.600,000 by City of San I'rancisco.
f Includes total of $5,000,000 by Clolden Gate Bridge and Highway District.
•I $29,1 17,000 Toll Bridge I unds in this amount.
' $6,833,000 from Toll Bridge Funds.

' Citv of Oakland and .Mameda County contributions included in this figure.

- Includes $690,000 by District V.
ii Includes total of SI.05 1.000 by City of Redwood City.
' County of .Mameda contribution included in this figure.
J Remaining portion to be financed in 1965—66 fiscal year.
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\Jew70
It is legal now to drive 70 miles per

lur on five freeway stretches of Cali-

rnia high\\ay, totaling 120 miles.

The first exception to California's

irnial 65-m.p.h. maximum was a 47-

ile stretch of Interstate Route 15 in

e desert east of Baker, San Bernar-

no County.

A little later, three sections of Route

and a section of Route 101 were

)sted for 70 miles an hour.

The locations on Route 99 are: a

-mile stretch between Sacramento

id Lodi; south of Tulare, 25 miles;

the vicinit)' of Bakersfield, 1 1 miles,

n Route 101, the section is north of

inta Rosa, 10 miles. Other sections

freewav are being inxestigated to

;termine if conditions are suitable for

)-m.p.h. speeds.

Robert B. Bradford, Administrat(jr

Highwav Transportation, warned

otorists that the higher speed limit

1 these carefully selected stretches of

ee\\a\', permitted under legislation

lactcd in 1963, is still regarded as

:perimental.

"Safety is always our first concern,"

; said. "These locations were disig-

ited after careful surve\s and consul-

tion between the Division of High-

ays and the California Highway
itrol. The_\' agree that the higher

aximum speed is consistent with

smDn joeedZones

Southbound UoKc on the Route 99 freeway just south of BaUnCcid en'e.-s one of the stale 5 first

70-m.p.h. maximum speed limit zones just north of the Pianz Road overcrossing.

safet\- in these cases. The burden of

proof remains, of course, with the in-

dividual motorist."

Commissioner Bradford .M. Critten-

den of the Highway Patrol also em-

phasized the role of the motorist,

indicating that the establishment of

additional zones will depend on how-

drivers react.

"\\"c intend to watch driver behav-

ior patterns in the new zones very

carefully," he declared. "Our experi-

ence with these first five will be a

strong factor in our recommendations

regarding future extension of the

higher speed limits."

Crittenden also pointed out that

California's basic speed law —requiring

motorists to drive no faster than con-

ditions render safe—still applies in the

new zones.

"The 70-m.p.h. sign doesn't mean

70, or even 65, if traffic is heavy, or

the pavement slippery or the visibility

reduced," he said. "We'll be watching

driver reaction in this respect also."

. . . Continued on page 64

X

Eleven miles farther south, near the junction with the former Route 99, the maximum legal speed reverts to 65 m.p.h.
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ot Creek Memo Shows Concern

For Scenic Values

BRIDGE DEPARTMENT

1 lot Springs Creek

Briduc Xo. 44-52

\'-.\f()n-56-D

Contract 63-5 11 3Cl()

Jul> 23, 1963

MEMORANDUM TO DESIGNERS

.Mr. I. O. Jahlstroni

Operations Knginccr

.Attention: Design Section No. 5

The appearance of the completed

Hot Springs Creek Bridge, No. 44-52,

Editor's Nofe: Upon completion of most bridge contracts, the resident engineer

prepares a memorandum to the design staff, reporting and commenting on sig-

nificant features of the project, completeness of the plans and suggestions for

improvement. The memorandum on Hot Springs Creek Bridge, recently con-

structed in State Route 1 between Big Sur and Lucia on the Monterey County

Coast, is published to illustrate this type of report and to indicate how engineer-

contractor teamwork and awareness of scenic values can serve the public purpose

most effectively.

Published on another page is a copy of a memorandum to W. S. Ludlow,

Bridge Architectural Senior, from Senior Bridge Engineer M. B. O'Gara (head

of Design Section 5), summarizing design features of the project.

Preca$l, preslressed concrete girders were used in fhe new 360foof bridge ocross Ho* Springs Creek conyon on Stole Roule I in fhe Big Si/r area sou

of Carmel.
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view oi the Hot Springs Creek Bridge from the strearr^bed. To minimize disturbance to native shrubbery and for economy, the structure is supported on

single, six-foot round column pier shafts mined into the rock of the steep canyon slopes.

ould suggest a considerable step had

:en accomplished toward economical

:hie\"ement of more harmonious
enic values in the area.

Contractor G. S. Herrington appar-

itlv gave much consideration, as evi-

;nced by several exploratorx' conver-

tions with the Bridge Department
epresentative, to the problem of se-

tting Alternate "A," the prestressed

rder design, or Alternate "B." the

)\ girder design.

Herrington stated that in view of

e fact that the length, section and

eight of the prestressed girder speci-

;d was the absolute maximum, and

;rhaps slightl_\- more than the maxi-

um, that could be moved over the

tervening highwa\"S from a properK*

[uipped casting base, it would seem
at the box girder design might be

e preferable risk if not the more
:onomical. He stated that his calcu-

tions revealed no difference in esti-

ated comparative costs betw een the

lO alternates.

.Mr. Herrington finally stated that

e deciding factor that motivated his

lection of .\lternate "A," the pre-

ressed girder design, was the deeply

itrenched feeling of the residents of

le area against such construction op-

ations on this scenic route as tend
I leave unsightly scars on the terrain

damage the natural growth. The
'eparation of adequate bearing and
le erection of falsework necessary to

3.x girder construction on the steep

To:

DIVISION OF HIGHWAYS

MEMORANDUM

.Mr. W.S.Ludlow

Fioi/i: .Mr. .M. B. O'Gara

Suh.ikct: Hot Springs Creek Bridge

D.VTK April 28, 1964

This four-span 360-foot structure spans the 100-foot-deep Hot Springs

Creek Canyon. The design attempts to preserve the scenic values of the

site 50 miles south of Carmel in the Big Sur area of the .Monterey coast.

The project featured alternati\e designs giving the contractor options of

precast prestressed girders continuous for live load or cast in place concrete

box girder superstructures.

The low bidder, G. S. Herrington, elected to the construct the precast

prestressed option. The girders were manufactured by Basalt Rock Com-
pany of Napa.

To minimize the disturbance to the native shrubber\- and for economy
on the steep canyon slopes, the structure is supported on single six-foot

round column pier shafts mined into the rock, in lieu of footings.

Concealed wedge-shaped caps permit the use of constant-length girders,

despite the curved alignment, and preserve the clean lines of the super-

structure.

The recessed cap design and continuity of the deck slab cause the

superstructure to act as a lateral beam carrying most of the lateral forces

to the abutments. .Monolithic construction of column and superstructure,

combined with the reduced lateral forces on the columns, achieve econom\-

in column reinforcement.

Designed by K. H. Johnson. Checked by \\'. T. EglofF.

M. B. 0"G.\R.\
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A profile of the bridge showing overall ler^glh of (he bridge, length of each span and elevation of (he piers.

slopes of the site would have left such

scars and have caused considerable

damage to natural grtjwth. The sin-

cerity of the contractor in his efforts

to consider the artistic sensibilities of

the local residents was borne out in

the nature of his carcfull> planned and

executed construction operations.

In \ic\\ of the absence of a stated

position concerning the subject in the

special pn)\ isions, the selection of prc-

stressed girder construction was also

predicated on permission to place the

girders from the deck of the existing

bridge. It de\eloped that such an op-

eration would necessitate the imposi-

tion of two 40- to .>0-ton-capacit\"

cranes carr\ing a cantilevercd girder

load of 72 kips or a total dead load

of appro\imatel\- .^00 kips (300,000

pounds) on the old structure while

placing each girder of the center two
spans on cap-supportetl dollies for

final positioning.

After thorough inspection of the

existing structure with special atten-

tion to the nature of prexious exten-

sive repairs, it was decided that such

load imposition constituted a reason-

able risk and the requested permission

was granted, w ith the qualifx ing pro-

vision that the contractor operate onl\

w ith each of the tw o cranes positioned

o\er separate bents and that he be

prepared to cease the operation and

devi.sc another method of placing the

girders should the engineer lictcrmine

at an\- time that the existing britige

was showing evidence of impending

failure.

Foundations

Aluitment 1 spread footing was
founded entircl\ on weathered base

rock at planned ele\ation. Abutment 5

spread footing w as founded on sound
base rock largcl> at planned grade. .A

[lortion of the left footing step of

abutment .i was excavated to some-
thing less than one foot below planned

grade to achieve same bearing \aluc as

was apparent at right of center line.

Portion of retaining wall footing at

left of abutment 5 was also deepened
slightlv to achie\e uniform bearing in

cemented sands and gravels.

Single six-foot-diameter column at

each bent w as designed to extend into

exca\ation of such direct and trans-

verse bearing values as to preclude the

need of spread footings. Necessary
point bearing \alues were accom-
plished b\' establishment of the lower

end ele\ation in base rock at or near

planned grade. Bent 4 column was
transversel\' supported b\' lower two
feet in base rock and next 2S feet in

cemented sands and gravels inter-

spersctl with large sound boulders.

Approximatel)' 30 feet of column 4
is below original ground as compared
to approximatelv 35 feet exposed. Col-

umns 2 and 3 are founded in 23 and

24 teet of base rock respectively as

compared to approximatcl>" ~4 and 70

feet of respective exposure.

Methods

I' xcavation in base rock for columns

2 and 3 was accomplished to sound

'"idisturbctl material for both ilirect

and trans\erse bearing and with a

comparatively small o\crexcavation bv ,

the following methods: Drilling and
shooting was accomplished in incre-

ments of two feet of column length

b\- use of a circle of holes drilled ver-

ticall\' at 2'4" radius and approximatcK-

I'S" apart and a concentric circle of

four holes at I'O" radius and tapering

progressi\el\- toward the center as i

drilled. All holes were loaded with
j

one-half stick of 40 percent dxnamite
in the bottom and one-half stick in the

upper foot of hole. The inner circle

of tapered holes was then timed to
j

explode just ahead of the outer circle '

of vertical holes. Thus the center w as

loosened ahead of the main charge i

resulting in the major portion of the
j

main charge being directed toward
I

the center. The net result was a mini-

mum of air hammer excavation beyond '

planned excavation limits to effect re-
!

moval of all shattered or disturbed

material.

The approximatcK' 5'3" clear diam-

eter inside the column rebar cage was
the minimum that would permit a

standard l-cubic-\ard concrete pour

bucket to be loweretl to the bottom

of the cage and tripped by an operator

riding on the bucket. This procedure

allowed the placement of low cr slump

concrete than could be poured through

boots or tubes, thereby eliminating the

danger of segregation and permitting

a faster pour w ith less danger of form

failure.

I.. .A. CvMi'iu 1 1.

Bridge Department
Representative
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New Routes i
ighway Commission Adopfs

50 Miles of New Freeways

The California Highway Commis-

on adopted nearly 50 miles of free-

ray routings at its March meeting,

icluding two sections totaling 13.5

liles on State Sign Route 49, the

Mother Lode Highway," north and

)uth of US 50 west of Placerville in

'.\ Dorado Count\'.

The other freeway routings were

nr a 26-mile stretch of US 99 (future

tate Route 86) extending southerly

rom the Riverside county line in Im-

•erial County, and a 9.7-mile section

f US 395 in Lassen County between

,ong \'alley Creek Bridge and 1.2

niles north of Doyle.

Conventional Routing

Additionalh", the commission
dopted in April a 14. 3 -mile conven-

ional highway routing for State

^ighwa\- Route 127 (future State

loute 190) in Inyo County. The
dopted section is between US 395

lear Olancha, about 24 miles south of

.one Pine, and Haiwee Pass at the

fulare county line.

The commission chose the "A" al-

ernate for the northern portion of

iSR 49, e.xtending southeasterly be-

ween one-half mile northwest of the

iridge across the South Fork Ameri-

:an River and US 50 w est of Placer-

ille, and the "AB" combination ex-

endine southerly between US 50 at

^'^ CO

\/v

Perks Corner and 5.7 miles north of

the Amador count)' line.

choices Recommended

The choices w ere recommended b\'

the State Highway Engineer, who de-

scribed the "A" line as bypassing resi-

dential and recreational areas and as

not conflicting with Gold Discovery

Site State Park, and the "AB" com-

bination as offering the least conflict

w ith the existing highway w hich local

citizens wish maintained as a scenic

and historic route.

The adopted route for the US 99

Freewa\- in Imperial County follows

the existing alignment of the present

highway. The adopted US 395 Free-

way section in Lassen Count)' gener-

ally follows the existing highwa\" e.x-

cept near Do)le, w here it passes west

of the business district.

Rugged Terrain

The newl)- adopted trans-Sierra

route in Inyo County, future State

Route 190, will traverse extremely

rugged terrain varying from an ap-

proximate 3,800-foot elevation at

Olancha to 8,200 feet at Haiwee Pass.

It eventually will be extended west-

ward to join SSR 190, now con-

structed east of Porterville in the San

Joaquin Valley to Quaking Aspen

Camp in the Sierra Nevada.

In another .March action, the com-

mission adopted a realigned routing

for 0.6 mile of SSR 132, a conven-

tional highwa)' in Stanislaus County,

about three miles east of W'aterford,

to ease sharp curves.

PLACERVILLE
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Oroville Relocation

DISTRICT

III

With the com-
pletion of the 6^2-

niile freeway be-

tween Oroville and

the junction to the

north known lo-

cail\- as Wicks Cor-

ner, the final sec-

tion \\as opened in

the relocation of

nearh' 20 miles of State Sign Route 70

(old 'us 40-Ait.) around the Butte

count_\- seat.

The new route replaces the old

Feather River Highway, hctw een Or-
oville and Jarbo CJap, \\ hich w ill be

flooded when Oroville rescrxoir be-

gins to fill after completion of the

dam. It was built under four contracts

By ALAN S. HART, District Engineer

totaling some $19,000,000 and is about
a mile shorter than the scenic bur
w inding and narrow old road.

Adopted by the Higliwa\' Commis-
sion in 1956, the new route (see map)
begins in Oroville at the west end of

iMontgomer\- Street, crosses the

Feather River and runs through the

area known as Thermalito, and then

tra\-els northwesterly roughK- parallel

to a section of the old Oro\ illc-Chico

road which will be relinquished to

local agencies for maintenance.

Ascends Into Sierra

.At Wicks Corner it swings north-

easterly to gradually begin its ascent

into the Sierra. The route crosses the

West Branch of the North Fork of

the Feather River over a steep canyon
at \'inton Gulch Between the West
Branch and Jarbo Gap, it generally

parallels the Oro\illc-Concow count\'

road via Yankee Hill.

The relocation ^\•as done under a

coo[icrative agreement with the De-
partment of ^^'ater Resources which
financed a portion of the construction

from legislative appropriations as a

"replacement in kind" of the former
highwa\-. Highwa\' funds were used

to the extent that the new highway is

an improved facility- compared with

the old.

The old f\ather River Highw a\-, or

the Orovillc-to-Quinc\- road, which

totaled about 7S miles, was spectacu-

lar both as an engineering feat and a

scenic wonder. It was literall\- carved

out of solid rock. Of the 7,710,000

cubic yards of excavation which pre-

ceded the surfacing of the 71 miles to

Keddie, S5 percent was rock.

Original Highway

This original highway followed an

old narrow, tortuous road which was
once only wide enough in some places

for a single wagon at a time. It was
an earl\- access to the rich timber

lands and mineral deposits in Plumas
("ount\' and was oriuinalK' sui'vcxcd

in 1S6~ 1)\ pioneer engineer .Arthur

Walter Keddie.

B\- the turn of the century, the

Western Pacific railroad had begun to

push through to the west via Beck-

wourrh Pass, and by 1909 trains were
in operation o\er the Sierra through
the w inding North Fork Can\-on.

The people of the mountain area—
mainly Plumas County—soon sought a

practical motor vehicle route to end
their near isolation from the valle\

and to connect the county seats of

Butte and Plumas Counties.



View of expressway running out of the valley toward Jorbo Gap.

After a nine-vear construction pe-

iod. the route was dedicated during a

hree-day celebration in Oroviile.

^uincv, Reno, and Portola in August

937.

'

The earlv location of the railroad

long the sides of the North Fork

•"eather River canyon made it neces-

ary for highway engineers to build

he road on the opposite slope, creat-

ng a crisscross pattern of highway

ind tracks. The highway crosses the

iver six times in the canyon; at Pulga

he highway bridge leapfrogs over the

ail span, and at Tobin the road bridge

)asses beneath the railroad structure.

Extensive historical material and

)hotographs on this old route that

ome said could never be built can be

ound in California Highii-ays and
hiblic Works for May 1930, June
930. January 1932, March 1936, and

:specially August 193".

Need for New Route

With the decision to build the Oro-
ille dam. a new route had to be found
ind most of it placed in operation be-

'ore \\ ork on the dam could start. Site

jf the dam is across the canyon just

jpstream from that first highway
sridge east of Oroviile.

The first section of the new route

iround the other side of Oroviile was

Beginning of relocated old U.S. 40-A!ferra'e -e- S'o'e Sign Route 70, imwedia-el/ west of Orovii/e.

/nferchange tn foreground is at Oroviile Dam Boulevard and farther nartfi at the west end of

Montgomery Street. Bridge across Feather River also visible. Old road parallels freeway al right.
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Typical view of the OrovHle-Wicks Corner freeway. This one is approaching the Grand Avenue tnierchange in Oroville from the south, located about
one-half mile nor^h of the Feather River.

looking westerly from typical section of expressway coming down into the Sacramento Volley. Turnoff af right is State Sign Route 191 to Paradise.
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iypicai view up the narrow North Fork Feather River Cc'; = n. O 2 read upper lef', ahanconed railroad /o-er nghf. AH
reservoir is full.

ill be mundafed when

CjOh or 0(2 feeder' River Highway, no^ dosed to traffic smce opening of relocated route. About half the former road was Dui/f by convicr laoor

and completed in 1937.
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Another view of o typical sirelch of relocoted hrghwoy, o lillle larlher up (he line Ihon the upper photo on page 57.
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lontract for 13.75 miles of two- and

jr-lane expressway from Wicks
irner, elevation 300, in the valle\' to

•bo Gap at elevation 2,3 30.

This S8,550,000 job included grad-

; about 2.7 miles of \\'estcrn Pacific

idbcd where the relocated railway

-alleled the new highwa>' in the vi-

iit\- of \'inton Gulch on the North

rk. This action permitted use of the

plus material excavated from the

Iroad right-of-wav as embankment
the adjoining highwa\-, resulting

a substantial saving on the overall

jject.

\lso included in this contract was

istruction of a l,2S5-foot siphon—

a

Ided steel 42-inch pipe which car-

s the Upper Miocene canal across a

lyon and under the highwa\-.

West Branch Bridge

riic second phase was construction

the West Branch bridge at \'inton

ilch at about the middle of the

icks Corner-Jarbo Gap expressway.

le double-deck structure consists of

ir steel truss spans on massive con-

:te piers towering 450= feet from
: bottom and sides of the canyon.

Fop deck of the $8,600,000 bridge

ries four traffic lanes and the lower

el supports a single set of Western
:ific tracks. The impressive struc-

e was dedicated and opened to

ffic in gala ceremonies in August

)2.

\ detailed construction article ap-

irs in Calif07'n ill High-Li\iys iiiid Piib-

Works, May-June'l962.

\ third contract was completed for

jroaches and minor repairs to the

:hway at the time the bridge w as

:ned to traffic.

Comprehensive articles concerning

5 project as well and the overall

Dcation appear in California High-
ys and Public Works for May-June
'7 and September-October 1957.

Final Section

i^inal section was the four-lane full

eway from Oroville to Wicks Cor-
' which was accepted from the con-
ctor in January 1964. This $3,800,-

) job included an interchange at

Dntgomery Street in Oroville, a

dge across the Feather River, two
ler interchanges northwest of Oro-

Reverse view of lower photo on page 57. Feather River bridge in foreground with Montgomery Street

ir)ferchange immediately adjacent. View is to the south.

Fifteen foot arch culvert under embankment about one-third of the way between Wicks Corner and
Jarbo Gap.
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Aerial of fhe Garden Avenue interchange ahoui one m//e northwest of

Oroville. The old Oroville-Chico road is at right as is a loop of the

relocated Western Pacific railroad. Wicks Corner in upper center background

Aerial of completed Wicks Corner intersection. Old road is at right. Freeway

makes transition from four lanes to two and continues toward Garbo Gap
as an expressway. Road at left goes *o Chico.

Construction photo shows old and new alignment at Wicks Corner. Relocated

highway turns to the right. Road af left goes to Chico.

Aerial shows four /one section northeast of the West Branch bridge.
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Ic (Tlicrmalito), and numerous

laller structures.

A fiftli project, not a part of the

operative agreement between the

vision of Highways and Depart-

;nt of Water Resources, was built

nth of Montgomery Street and fi-

nced entircl\- b\- state gas tax funds.

This tw o-milc project relocated the

Lith approach to Oroville through

e old dredger tailings between the

rmer road and the Feather River.

ic new alignment provides a straight

ot connection to the Montgomery

reet interchange while at the same

ne bypassing a congested condition

:)ng the built-up area fronting the

rrow old road.

At the present time a planting con-

act is nearing completion along

e Oroville-W'icks Corner Freeway

hich calls for the establishment of

ees along the right-of-way.

Contractors and state resident engi-

;ers were as follows:

^^'icks Corner to Jarbo Gap—The
int venture firm of McCammon-
/underlich Co. and Wunderlich Con-

acting Co. was contractor, and AIul-

r Chapman was resident engineer.

West Branch bridge—Stoke, Inc.,

id Morrison-Knudsen, Inc., a joint

:nture, was contractor, and P. C.

larris resident engineer.

\\'est Branch bridge approaches—

aldwin Contracting Co., Inc., and

erry Lowden, Jr.

Oroville to Wicks Corner—Harms
ros. and Lord & Bishop, Inc., a joint

enture, and Darrel Mc\\'hirk.

South of Montgomery Street proj-

:t—Harms Bros., Inc., and John E.

lentz.

Oroville to ^^'icks Corner planting

Frank M. Smith, contractor, and

.nd\" Drum, resident engineer.

TUNNEL RENOVATION

The State Division of Highways has

ailed for bids on the renovation of

^e existing two-bore Caldecott Tun-
el in Alameda and Contra Costa

-ounties. In order to best serve com-
nutcrs, the renovation will begin only

fter the new westbound Caldecott

funnel bore is opened to traffic some-

ime in September.

Shows details of bridge construction prior *o comp/e(ion. Total structural steel, 11,000 (ons; concrete,

40,000 cubic yards.

Ger^eral view of the West Branch bridge aver Vinton Gulch. Old county bridge on the Orovi//e-Concow

Road visible lower left. Top deck is four /ones, lower deck carries sing/e railroad track. Water will be

a moximum 350 feet deep, or 8 feet from top of piers.
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British Transport Minister Revisits Freeways

Right Honofob/e Ernest Marples, second from hit. Great Britain'i Minister of Tramport, is shown on his latest visit to Colilornia, where he inspected high-

way projects and conlerred with fiig/iwoy officio/s in late April and early May. In this picture, he is being shown one of (he current construction projects

on Interstate Route 10 (Santa Monica Freeway) fay District Engineer E. T. Telford (lelt) and Senior Resicfent Engineer J. D. Hetheringlon frightj. Mr. Mar-

ples' private secretary, Trevor Lawman, is between him and Hetheringlon.

Mr. Marples' first slop in California was in the Son froncisco orea, where he inspected construction activities and equipment on Interstote 580 free-

way in Oakland under the guidance of Deputy District Engineer Haig Ayanian.

New Speed Zones
Continued Irom page 51 . . .

State Higliw a\- Engineer J. C. Wo-
mack said cver\' effort would he made
1)\- tlic Division of Highways to niari<

the beginning and end of eacii 70-

m.p.ii. zone clearly, so as to avoid

motorist confusion.

At the beginning of each zone tiiere

will be 70-m.p.h. signs on both sides

of the roadway, and a similar dual

installation of "Fnd 70 .Mile per Hour"
at the end of each zone. There will

also be 70-m.p.h. signs along the right

shoulder at intermediate points. Other

signs, in the median strip, will direct

slower traffic to keep right.

To reinforce the "F.nd 70 Mile per

Hour" signs, the Division of High-

ways will also install signs reading

"Maximum 65 Miles per Hour" about

800 feet past the end of the zone.

The 1963 law provides the Admin-

istrator of Highwa>' Transportation

ma\' declare the higher maximum
speed on a section of free\\ ay on the

basis of engineering and traffic sur-

\c\s indicating that "a speed greater

tiian 65 miles per hour would facilitate

tiic orderly movement of traffic and

would be reasonable and safe."

The Division of Highw a\s will con-

sider only rural frccwa\s for the

iiiglicr maximum, according to \\"o-

mack. The division's other criteria,

w iiich must be met before the loca-

tion is even discusscil with riie High-

way Patrol, include: adequate width;

traffic volume light in relation to ca-

pacit\-; accident rate below average

for rural frccwa\s; well-spaced intcr-

ciiangcs; minimum continuous length,

10 miles.

If a section of freewa\' meets these

standards, the district engineer of the

Division of Highways confers with

the area commander of the California

Highwav Patrol. If the latter is in

agreement, the Division of Highwa\s

then conducts a detailed traffic stud\

.

including average daily and peak hour

traffic flow, including percentage of

trucks; accident and fatality rates; at

least two speed surve\s; and examina-

tion for visual obstiuctions, steep in-

clines or sharp curves.
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'Tempus Fugit' Corner

he following items appeared

5 years ago in California

'ighways and Public Works:

une 1939—Arroyo Seco Parkway

Construction of California's first

:eway—the six-lane, nine-mile Ar-

lo Seco Parkw ay connecting dow n-

,\n Los Angeles w ith Pasadena— is

:11 underway. From the Figueroa

eet timnels in Los Angeles to Broad-

y and Glenarm Street in Pasadena,

t a single stoplight, intersecting

eet, nor railroad grade crossing w ill

encountered. The raised divider

ip \\ ill make it impossible to make

t turns across traffic or to meet op-

sing traffic "head on."

For much of the distance bet\veen

enue 22 and Hough Street near the

jth city limit of South Pasadena, the

rkway is located adjoining and par-

el to the Arroyo Seco Channel,

lich is paved and walled for the

tire distance. Since adjoining prop-

:\- follows through Los Angeles

rk lands for a considerable portion

the distance, a large number of citi-

ns will drive through the beautified

rk areas daily.

More than 170,000 cubic \ards of

cavation from the Los Angeles River

d, w hich had been excavated by the

,S. Engineering Department in con-

ction w ith their channel lining proj-

t on Los Angeles River, was used

r embankment.

Design and construction of this free-

i\" is receiving closest cooperation

tween the State, Cities of Los An-

les, Pasadena and South Pasadena,

E various railroads involved, and

deral agencies. Construction or par-

1 reconstruction of 16 street and

ilroad bridges crossing over the free-

!>' is involved, and the project will

compass seven ditTerent contracts at

otal estimated cost of $3,745,000. Ex-

isive landscaping has been planned

' the Cities of Pasadena and South

isadena in cooperation ii-ith the State,

id at no cost to the State.

It is anticipated that the average

iving time between the two cities

ill be reduced one-half, w hich esti-

Twenty-five-year List

The following employees received

their 25-year awards since the Janu-

ar\-February issue of the magazine;

DISTRICT I

Richard G. Da>

Ernest Lee La Mastus

DISTRICT II

Ruth C. Hardman
.Margaret E. Weaver

DISTRICT IV

June M. Brush

DISTRICT V

John W. Fbirn

DISTRICT VI

Law rence H. \'ance

DISTRICT VII

.\bner M. Beard

Summ\- L. Lytken

John W. Shaver

DISTRICT X

Leonard C. Jones

mate is not based on excessive speeds,

but rather on the continuous flow of

traffic w ithout the interruption of in-

tersecting streets and railroads. (The

Arro\"o Seco Parkway was dedicated

b\' Governor Culbert L. Olson on De-

cember 30, 1940.)

The lead article in the June 1939

issue concerns toll rate reductions on

the San Francisco-Oakland Ba\- Bridge.

A transaction was effected w hich re-

sulted in a 20 percent toll saving for

motorists: 40 cents per auto instead

of 50 cents.

* *

T. E. Ferneau. Resident Engineer

on the Presidio (Funston Avenue)

Approach to the Golden Gate Bridge

reports a speed-up of work on the

project which extends from Lake

Street to the Marina approach to the

Golden Gate Bridge.

A unique feature of the w ork is the

1,300-foot four-lane tunnel being con-

structed by the open cut and backfill

method. (The approach w as dedicated

and opened to traffic April 21. 1940.)

Baxter, Hill Trade

Headquarters Posts
State Highway Engineer J. C.

\\'omack has announced shifts in as-

signments for t\vo of his top staff

members. Effective June 1, 1964, Frank

E. Baxter, assistant state highway en-

gineer—planning, traded positions with

George A. Hills, assistant state high-

wav engineer—administration.

The primary reason for the shift in

assignments, W'omack said, is to

broaden the experience of the two

engineers involved and thus strengthen

the overall administration of the Divi-

sion of Highw a\-s. Both men have had

many years of service with the divi-

sion, including assignments in various

districts and Headquarters depart-

m.ents.

Baxter has been in charge of the

functions associated with highway

planning since January 1962. These

activities include advance plantung,

design, traffic, urban planning and

programs and budgets.

Before his advancement to assistant

state highwa\" engineer, he had served

as maintenance engineer for six years.

His earlier assignments with the divi-

sion, starting in 1930, included service

in the Fresno and Redding Districts,

and later the Bishop District, where

he was district engineer from 1954 to

1956.

Hill's area of responsibility as as-

sistant state highw ay engineer—admin-

istration included the functions of

office engineering, city and county

projects, svstems research, service and

suppK" and management analysis.

Prior to his promotion to that posi-

tion in August 1963, Hill had serv^ed

as traffic engineer. Before that he had

spent several years in charge of plan-

ning and design for the Los Angeles

District. A division employee since

1937, he has also had a variety of as-

signments in the San Francisco District

and in Headquarters office in Sacra-

mento.
,

SACRAMENTO W-X BRIDGE

The State Division of Highwaxs has

called for bids on constructing the

superstructure of the \\'-X Street

Bridge and its approaches as a part of

the future Interstate 80 through Sacra-

mento.
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Merit Award
The resourcefulness and ingcnuit>-

of state employees, as manifested

through the suggestion program of

California's Merit Award Board, pax-

dividends — financial and otherwise —
not only throughout state govern-

mental agencies, but on state\\ide, re-

gional and even national bases.

Two Division of High\\a\s cm-

plo\ees have recently submitted sug-

gestions \\hich \\ere subsequentl\-

incorporated into the national manu-

facturers' product, thereby also con-

tributing significantl}' to industrial

progress.

This past January, George L. Rich-

ardson, recently retired supervising

highwa>- traffic signal technician in

District I\', received a certificate of

award and a cash pa>-ment of $100 for

proposing that a change be made in

the internal wiring of automatic signal

pedestrian timers (Model PT-1), in

order tiiat a "WALK" indication w ill

not be displayed by tlie pedestrian

timer unless the vehicle "GREEN" in-

dication for the proper pliasc is being

show n.

Safer Passage

This modification would result in

safer passage of motorists tiirough—

and pedestrians across—intersections,

and would generally improve Division

of Highw a>s service to the public.

Richardson's suggestion met \\ith

approval by all districts, w ho felt that

the conversion of all future pedestrian

timers should be done at the manu-
facturer's level, .\ccordingly, the sug-

gestion was referred to Automatic

Signal of Torrance, a division of Lab-

oratory for Electronics, Inc. Chief

Engineer H. A. Wilcox, in an internal

memo to District Sales Engineer Ted

L. Alorehcad, stated, "The suggestion

... is a good one. In fact, as the old

saving goes, 'It's such a good idea

I don't know w ii\- I didn't think of

it nnself.' We'll add this feature to

our next run of units." .\ subsequent

letter from Alorehcad to State Higli-

wa%- Engineer J. C. Womack con-

s
Employee Suggesfions Are

Adopted by Manufacturers

\

George 7. Woodson, Highway Traffic Signal Technician of Eureka, demonstrating the use of the spring-^

loaded clip he recommended for fastening covers on outdoor fluorescent light fixtures.
j

firmed this, adding tiiat "this modifi-

cation is 'w itiiout charge' to the State

of California or any otiier customer.

. . . We are always most appreciative

of comments received through the

\cars suggesting improvements to our

ciiuipment. ... I will be tlie Auto-

matic Signal representative at the an-

nual maintenance meeting, and will

comment favorably on .Mr. Riclnuii-

son's suesestion."

National Benefits

Since Automatic Signal lias nation-i

wide distribution, the suggestion like-

wise provides nationwide industrial

benefits.

Similarlw George T. Woodson.

iiighwa\- traffic signal technician of

I'ureka, made a suggestion w hich w as

incorporated into the manufacturer's

pioducr w itli the improvement repre-

scntini; no ^iddirional cost.
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Jacques Zeeman

A c/oseup o^ fhe spring-loaded clip shows detail of design and application.

Voodson had recommended tliat a

ing-Ioadcd clip be used in fastening

ers on fluorescent light fixtures

d in outdoor lighting. These covers

I previously' been held in place by
ans of stainless steel nuts and bolts;

with Humboldt County's damp
an air corrosion ^\ould take place

hin a few months, and the bolts

uld have to be cut in order to re-

ve the cover,

rhe manufacturer. Electric Light-

Compan\% Stockton, readily ap-

ved and adopted the suggestion

future production.

Savings Evaluated

\'ith the resultant savings being of

ingible nature, Woodson's sugges-

1 was e\"aluated on the "point"

:em, which rates various factors as

y contribute to improved pro-

ures and improved safet\". He was
irded S30.

lugene F. \'eglia, secretar\- of the

rit Award Board, points out that

ifornia state employees submit an

rage of 350 suggestions per month,
cessarily these run the gamut in

itent and feasibility; and range

iely where monetary savings to the

te are concerned. But these ap-

iximate 100,000 civil servants are

recognized as a wellspring of creati\e

ideas, which benefit taxpayers localK'

and nationwide.

U.S. Land Funds

For Two Routes
California will receive $470,000 in

federal government public land funds

for improvement of two roads—Salt

\\'ells Can\on Road (State Highwa\-

Route 178, the former Route 212) and

Tioga Pass Road ( State Sign Route

120) near Vosemite National Park—
during fiscal year 1965.

Route 178 connects to San Bernar-

dino Count\- Federal Aid Secondary

Route 1065, one of the main roads

leading to Death \'alley National

Monument. The 1140,000 in federal

funds will allow for w idening the two-

lane road on improved alignment for

1.8 miles, between 12.9 and 14.7 miles

east of Ridgecrcst. Immediately west

of the federal project, a state project

is undcr\\a\- for improvement of an-

other 1.2 miles of Route 178, so that

the overall improvements will total

three miles. This 5109,683 contract

was aw arded .Ma\' 26, 1964.

Jacques T. Zeeman, 72, retired as-

sistant chief right-of-way agent for

the State Division of Highwa>"s, died

in Sacramento on .\pril 12.

Born and educated in Holland, Zee-

man entered the real estate and mort-

gage loan business in the 1920's in Los
Angeles following U.S. Army service

during World War I. In 1939, he be-

came deputy land assessor in Los An-
geles County.

He started work with the Division

of Highwa\s in 1944, serving as right-

of-way agent in District X, which has

headquarters in Stockton. Zeeman left

this position to serve first as staff ap-

praiser for the State Board of Equaliza-

tion, and later as supervising appraiser

for the State Savings and Loan Com-
missioner in San Francisco.

Returning to the Division of High-

wa>s in 1948, this time at Headquar-

ters Office in Sacramento, Zeeman

served as real estate appraiser and su-

pervising right-of-way agent, apprais-

ing property needed for right-of-wa>'

purposes. He was also active in the

purchase of land parcels for other

state agencies, including acquisition of

the new State Fair site in Sacramento,

Sacramento State College, Grizzly

Island, the State Printing Plant site,

penal institution locations, and others.

He was promoted to the post of as-

sistant chief in 1961 to supervise all

right-of-way activities in the southern

half of the State, and later became ad-

ministrator of the appraisal department

for all valuation activity concerning

right-of-wa>' throughout California.

Zeeman was a member of the

American Right of Way Association,

Sacramento Chapter; the American

Institute of Real Estate Appraisers,

Northern California Chapter; the Sac-

ramento Real Estate Board, and the

Commonwealth Club of San Fran-

cisco.

He is survived b\' his wife, .Marie,

and a daughter.

The tw o-lane Tioga Pass Road will

be improved for 3.1 miles, between

the eastern Yosemite National Park

Boundary and 10.6 miles west of Lee

\'ining in Mono County, to facilitate

travel from the park to US 395.
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Engineer-Geologist

E. D. Drew Retires

F.ldridgc D. Drew, associate engi-

neering geologist for the Division ot

I lighw a\s Materials and Research De-

partment in Sacramento, has retired

after a career of 31 \ cars with the

State.

Drew was born in I.ureka, grew up

in the Sacramento area and attended

Sacramento High School. He started

his state service in 1929 as an axman
in District II. While working part

time he studied geologs' and mining

at Sacramento Junior College and

through International Correspondence

School courses.

After several \ears as a geologic aid

with Shell Oil Compan\' he returned

to the State in 1939

and held geologic

and engineering

^,_^_^^_ positions with the

""^^•^^ l^wB r^i\i^ion "f iMincs

' '—^kJB and the Division of

Architecture.

_^^^^ Drew was ap-

/ ^^^r pointed an assistant

' ^^ geologist with the
ELDRIDGE D. DREW » . ^ "

i j r>Materials and Re-

search Department in 1944 and in 1949

was promoted to associate engineering

geologist. He has promoted the use of

seismic and resistivity surve\s in the

solution of foundation problems and

the design of cut slopes for man\-

major projects in our highway con-

struction program. He pla\ed a major

role in the design of the "Big Cut" at

Carquincz in Contra Costa Count\ on

Interstate I lighw a>' 80, which in-

volved 8.5 million cubic \ards of ex-

cavation. Me also had a responsible

part in the design of the Sepulvcda

Cut on the San Diego Frcewax', Inter-

state Highwa\- 405, in Los Angeles

County involving appro\imatcl\- 1

3

million cubic \ards of excavation.

The Drews have four children and

one granddaughter. 1 hev will move
to Grass \'alle\ , where the Drew

family pioneered in the earl\ 186()'s.

Drew's wife, Alarian, also retires after

almost 25 years with the State as a

clerk and stenographer, the last 10

years in the .Xtfornc)' General's office.
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Evan G. Bower

I \an Ci. Bouer, 52, assistant district

engineer—operations, was killed April

29, 1964, while inspecting cleanup

work on the new alignment of LS 91

in the Vermo area. I lis auto struck a

cable strung between two motor

graders to support one of them work-

ing on an incline.

Bower was born in Hartford, South

Dakota. He came to California in 1922

and w ent to school in Long Beach. He
graduated from the California Insti-

tute of Technology w ith a B.S. degree

in 1933.

Bower started to work for the Di-

xision of Highwa\s in 1934 on a

sur\ e\ party working out of the Los

Angeles office, [-"xcept for seven

months in 1936, w hen he worked for

the federal government, and for a

little over B'/i years, when he ser\ed

in the U.S. Xav\- as a lieutenant

commander, he was continuously eni-

plo\ ed b\- the division. He also worked

in Redding, Eureka, Sacramento, and

San Luis Obispo before coming to

the San Bernardino office in 1956.

As assistant district engineer in

charge of operations, his duties co\-

ered all phases of construction and

maintenance of state highw a\s in San

Bernardino Count>- and the western

portion of Riverside County.

He has supervised the construction

of many major freew a>' projects in

the district, including Interstate High-

wax- 40 from Barstow to the Nc\ada

state line and Interstate Highway 10

from Colton through Cabazon, as w ell

as man_\- others.

He is survived b\ his wife, .\nita.

and a brother, Harrill M. Bower of

Lonu Beach.

FREEWAYS 1,300 TIMES SAFER

If the established death rate of the

500-mile Memorial Day Classic at In-

dianapolis prevailed on California's

public roads, 3,028,000 persons would

liave died in traffic accidents during

1962.

Drew is a member of the Polaris

Alasonic Lodge No. 730 and is a 32d-

dcgrce .Mason in the Sacramento Con-

sistor\- of Scottish Rite.

Division Announces
Latest Retired List

DISTRICT II

Aul)rc\, Charles I".., assistant high-

wax engineer, 12 years.

DISTRICT III

licniaid. Paul 1.. highua\ toreman,

il \ears.

DISTRICT IV

Mack, \\ ille F., highw a\ mainte-

nance man I, 16 \ears; Henderson,

Ben M., highw av maintenance man III,
[

21 \ears; Shcdd, Pansy Ph\llis, inter-

mediate tvpist-clerk. 4 \ears; I linojos,

Julio, highwa\' maintenance man II,

12 years; Harrigan, Lawrence J., la-'

borer, 1 1 \ears : AA'hite, .\lexandcr.

delineator, 30 years. '

DISTRICT V
Ihsell. Clarence .\., highw a\' main-

tenance man II, 34 \ears.

DISTRICT VI

Low, Lawrence J., highw a\ fore-'

man, 40 \ears; Allen, F.dward N..

highw a\' maintenance man II, 30'

yeai's.

DISTRICT VII
I

I'assaro. Louise A., intei'iiicdiatei

stenographer, 7 years; Smith, Flmeri

L., assistant highw a\" engineer, 30

1

\ ears; \\'hitelc\', Cieorge F,., delinea-

tor. 10 \'cars.

DISTRICT X
Cirove, Henr\ P., highw a\ mainte-i

nance man II, 38 \ears; Lee, Harry

\\'., highway landscape maintenance:

man, 16 \ ears; Stice, RoUin K., senior

highw a\' traffic signal technician, 41

\cars; Stebbens, William G., draw-'

bridge operator, 31 \ ears; Tullis, Al-

bert .M., highway field office assistant'

35 years.

DISTRICT XI

McAdam. James W., highw a\ main-

tenance man II, 11 > cars; Voude,

Austra I., intcrmetiiatc stenographer,

14 \ears.

HEADQUARTERS OFFICE

Baumgart, Walter .M., records man-

agement analyst II, 33 years; Zick,

Nell P., senior- file clerk, 18 years.

MATERIALS & RESEARCH
Clinton, Ross 11., associate steel in-

spector, 19 years; Glen, William W.,

hi<lliwa\- Held office assistant, 13 >'ears.
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Harlan F. Perde^v JOSEPH P. SINCLAIR DIES AFTER BRIEF ILLNESS

larlan F. Fcrdew, 57, design engi-

for District \', died on February
n San Luis Obispo.

native of Ottuniw a, low a, he at-

led grade and high school there

at Mount Pleasant and later stud-

at Iowa Wesleyan College,

erdew's first engineering job \\'as

1 the Northern Pacific Railroad in

iconsin in 1925. He joined the Di-

m of High\\a\s in 1930 as an

er engineering aid in District IV
I survey of the Pacheco Pass Road
of Gilro\ . In 1934 he served on
struction of the San Francisco-

land Ba\' Bridge and then returned

)istrict \y to the newh' organized

and cooperative projects dcpart-

it.

1 June of 1 94 1 he first came to

:rict \' as assistant traffic engineer.

1944 he returned to District I\'"s

ic department, and subsequently

It three years w ith the U.S. Arm\'
lurope as a traffic engineer on a

lian basis.

eturning from Europe in April of

r, he spent the next three \"ears

1 the traffic department in District

working on a Bay area traffic

ey. In 1950 he was transferred to

idquarters Office in Sacramento,

ing in the city and cooperative

lects department as a senior high-
' engineer. In 1953 he returned to

rict \' as district design engineer,

remained in that position until the

; of his death.

le w as a member of the Institute

Fraffic Engineers. He was also a

nber of the Kiw anis. Executives

b, San Luis Yacht Club and the

nmonwealth Club of California.

I addition to his wife, Adeline, Per-

is survived b>' five children and

grandchildren.

EXPRESSWAY TO FREEWAY

he State Department of Public

rks has awarded a $1,056,815.63

tract for constructing an inter-

nge at Steele Lane and frontage

is to convert US 101 between one-

:h mile south of Edwards Avenue
Russell Avenue in Santa Rosa

n expressway to freeway standards.

Joseph P. Sinclair, District Engineer

of District I\', died in Redwood City

on May 24 after a brief illness.

Sinclair, who was born on Januar\-

23, 1910, in Minneapolis, first joined

the California Division of Highways
in 1932 as rodman of a surveying

party. With the exception of a few-

months during 1933 when he was em-

ployed bv the Metropolitan ^Vater

District of Southern California and

JOSEPH p. SINCLAIR

his military duty with the Nav\- dur-

ing A\'orld \\'ar II, Sinclair filled posi-

tions of ever-increasing responsibility

w ith the Division of Highways.

A 1932 graduate of the Universit\'

of Southern California, Sinclair held a

bachelor of science degree in civil en-

gineering. He was a member of Chi

Epsilon, honorary civil engineering

fraternit\'.

In 1933 he was assigned as a drafts-

man with District XI (San Diego).

He remained with District XI until

1943 and served in several departments.

Then he joined the U.S. Navy Sea-

bees. At the time of his separation in

late 1945, Sinclair was a lieutenant

commander and the executive officer

of the 126th U.S. Navy Construction

Battalion.

L^pon his return to civilian life, he

resumed duties at District XI. In 1952

he was appointed assistant district en-

gineer—design, for District VII (Los

Angeles) and two years later was pro-

moted to Principal Highway Engineer

in District IV (San Francisco), first in

charge of operations and later plan-

ning. In May 1959, upon the retire-

ment of the late B. \\'. Booker, Sinclair

was placed in charge of District IV as

an assistant state highwa\- engineer.

In this capacity, he bore the primar\'

responsibilit\- for all aspects of state

highwa\' planning, design, construc-

tion and maintenance in nine counties

of the San Francisco Bay area. In rec-

ognition of the increased complexity

and magnitude of the highway pro-

gram in District I\', in April 1964 he

was promoted to the civil service clas-

sification of metropolitan district en-

gineer.

Sinclair was a fellow member of the

American Society of Civil Engineers.

He was a member of the Common-
wealth Club of San Francisco, and at

the time of his death was serving as

director of the state employees divi-

sion of the L'nited Bay Area Crusade.

He is survived by his wife, Eliza-

beth, and a son, .Michael. Mrs. Sinclair

lives in San Carlos.

Two newspaper editorials appearing

shortly after, his death paid tribute to

Sinclair's public services.

The San Francisco Examiner said:

".Mr. Sinclair had the difficult and

often thankless task of directing the

Bay areas freewa\- construction pro-

gram. To that task he brought pro-

fessional skill, integrity, and a high

sense of dedication. An even-tempered

and kindl\- man, he bore patiently the

unjustified abuse too often heaped

upon him by the thoughtless. \\'e

mourn the passing of a good friend

and a good man."

The Redwood City Tribune, on the

same day, commented:

"He proved himself as an able ad-

ministrator and a competent engineer.

He knew this area's highway problems

and what should be done to alleviate

them. His loss will be felt heavily in

highway construction."
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Paul Cowgill Retires;

Has 31 Years Service

Paul Cowgill, district accounting

officer in District I\'. retired May 1.

l';64, following more than 31 \ cars of

state service, all with the California

Division of Highways.

Born in St. Louis, Missouri, Cowgill

lived for a short time in Chicago,

where he graduated from Austin

High School. He completed his for-

mal education at Georgetown Uni-

\crsit\ in Washington, D.C., where

he studied for the foreign service, re-

ceiving a B.S. degree in 1924.

Prior to coming w est, Cowgill was

cmplo\cd as an internal revenue agent

in Washington, D.C., and New Or-

leans, and later as a cost accountant

and auditor in

Florida. For several

years after his ar-

rival in California

in 1927 he worked

for several private

firms as an ac-

countant and later

as a tax collector

w ith the Count\- of

.•\lameda.

Cow gill's first eniploNiiicnt with the

State of California was with District

1\' of the Division of Highwa>s in its

San Jose Maintenance Office. He
served in that office as a timekeeper-

clerk from 1933 until 193 5, when he

transferred to the Xapa Maintenance

Office. In 1937 he was promoted to

supervising account clerk and trans-

ferred to Headquarters Shop in Sacra-

mento. In 1943 he became chief clerk

in the Bridge Department at Head-

quarters Office.

He returned to the San Francisco

Bay area in 1946 as chief clerk of the

District I\' office.

Cowgill is an active member of the

California State Fjnplo>ces' .Xssocia-

tion and has served that organization

as regional director, director of law

and legislation, secrctar\-treasurcr and

state president in 1944. Cowgill's pri-

marv interests have been in the re-

tirement field and man\- benefits being

enjoved or which have been intro-

duced for state employees arc the

results of his labors.

PAUL COWGILL

District Engineer

Title Now Standard
Whether he heads the State's largest

highwa\- district, including Los .\n-

gcles Count\', or its smallest, with

headquarters in Bishop, his official

title is district eiii^iiiecr.

State Highwa\- Engineer J. C.

Womack moved to end some confu-

sion w hich has arisen in recent months

o\er a variety of designations b\'

which the men who are in charge of

the State's 11 highwa\- districts are

known.

For some time, Womack explained,

there have been titles other than dis-

trict engineer applied to the heads of

the larger districts, depending on the

size of the district's program and re-

sponsibilities.

To complicate the situation further,

the two metropolitan districts, with

headquarters in San Francisco and

Los .\ngeles, have chief assistants to

the district head w ho have been them-

selves officially known as "district

engineers." This is because their civil

service classification—principal high-

w a_\' engineer— is the same as the men
in charge of seven other highway dis-

tricts, who have always been referred

to b\' the working title of district

engineer.

From now on, Womack ordered,

there will be only one district engi-

neer in each district— regardless of

ci\il service classification of the dis-

trict's head. In the Los Angeles and

San Francisco Districts, the former

"district engineers" serving under the

chief of those districts will now sign

their official correspondence as "dep-

uty district engineer," a new designa-

tion.

"The hodgepodge of titles was con-

fusing to the public and called fen-

He is a member and past master of

California Lodge Xo. 1, Free and Ac-

cepted .Masons. Other affiliations in-

clude the National Conference of

Public Employee Retirement Systems

and the Quarter Centurx' Club of the

State of California.

Cowgill and his wife, Ida, a hearing

reporter with the Department t)f In-

dustrial Relations, live in .Milllirac.

IN MEMORIAM

District III

Harold Shildcr. Engineering Aid II

District V

ILirlan I'. Pcrticw, Senior Highway
Engineer

District VII

Rcgina .\1. Begg, Intermediate Stenog-

rapher

District X

Earl .M. Baile\ , Ferr\- Operator I

Director's Office

Frances O. Mitchell, Senior File Clerk

clarification," Womack said. "We
hope this change will simplify mat-

ters."

There are no changes in le\el of

authorit\- or responsibilit\- inxolved,

he pointed out—onl\- the working

titles in the case of four of the dis-

tricts.

Here is the roster of district engi-

neers and their deputies, under the re-

designation of working titles:

District 1 (1 urcka; S.uii Ilclwcr

District II (Redding) 11. S. Miles

District 111 (Marysvillci Alan S. Hart

District I\' (San Francisco) J. P. Sinclair

Deputy District Engineers—Haig .\ya-

nian, C. F. Greene, R. .\. Ha\ ler

District \' (San Luis Obispo) R.J. Date!

District \I (Fresno) W.L.Welch

District \"II (Los Angeles) E. T. Telford

Deputy District Engineers— .\. L. Hiniel-

,

hocli. .A.. C. Birnie, A. \\". Hoy, R. E.

Dcffebach

District \'I1I (San Bernardino) C. \'. Kane

District IX (Bishop) C. A. Shervington

District X (Stockton) J. G. Meyer

District XI (San Diego) J. Dcl;cma|

INTERSTATE 5 PROJECT

The State Department of Public i

Works has awarded a 57,135,780.90

contract for constructing 16 miles of

Interstate 5 freewa\- in the Corning-

Bed Bluff area (Tehama Counf\ ) be-

tween Corning Road and Kimball

Road (four lanes from Corning Road

to the future interchange with Route

99 at Rawson .Avenue, and six lanes

from there north to Kimball Road),

about a mile west of the existing US.

99W.

70 California Highways and Public Works



Motto Or, First-year

Latin Revisited

roiii time to time the question of

• to translate the Latin motto on

Division of Highways seal seems

ined to pop up for consideration.

current staff of editors, unwilling

ndure the stigma of less intellec-

pretensions than any previous

), feel that \\ e must face the issue

1 on and take a crack at it, too.

r latest previous attempt sec page

)f the Januar\-Februar\" 1956 issue

California Higb\i-a\s ami Public

'rks.)

1 fact, we would like to go a bit

her. We would like to make our

:eup \\ hat is known among schoi-

as definitive—or, in plain language,

^rap the matter up in gold foil and

t \\ ith pink ribbon.

^ow, as any reader can see from

accompan\'ing cut, the inscription

is Rohiir Directtnii Scieiitia Est

FortHiiae, or, if you would prefer

lore authcntic-lookin<j version,

3B\'R DIRFCTWM SCIENTIA
r \IA FORT\'NAE." (Romans
It seem the least bit concerned

ut distintjuishing a "U" from a

F luck w ere with us, this motto, as

i\" mottos are, would have been

;d from \'irgil or Horace or some

er classical author and our w orries

aid be over. All we would have to

would be to consult translations of

>e works b\- an eminent Latin

Dlar or two to find out what it

ins. However, a check of Latin

cordances and dictionaries in the

ce Library failed to turn up any

h classical phrase.

rhis leaves us with the likely as-

iption that it is a product of the

id of the man w ho designed the

I, Edward M. Muse, a former artist

I delineator with the division w ho

d some 20 years ago. Incidentally,

. Muse also designed the seals for

Department of Public Works, the

partment of .Motor \'ehicles, the

ifornia Highway Patrol, the Divi-

1 of Forestrv, the California Toll

Bridge Authority the California State

Water Authority and the California

State Employees" Association.

\\'hat we are probably trying to do,

then, is to translate a Latin phrase

back into English which is itself an

earlier translation from the original

English into Latin. Let's go ahead,

anvwa\', and see what we come up

with.

The first two words don't seem to

afford much difficult)-. Robiir means

"strength" and directum means "di-

rected" or "guided." With scievtia,

however, anibiguit\- rears its ugly

head. (Or is it heads- Or horns? Or
are we thinking of a dilemma? ) .\ny-

way, to continue, the classic meaning

of scieiitia is "knowledge," or in this

instance "bv knowledge," being that

it's in the ablative (Wow!) case. But

with the rise of scientific research and

method during the 16th and 17th cen-

turies scicjitia acquired a second mean-

ing, in scholastic Latin, of "science."

In fact, as you can see from the close-

ness in spelling, it is the basis for our

own English word.

This offers us tw o translation possi-

bilities, then: "by knowledge" or "by

science."

The next two words don't afford

much of a problem. Est is "is" and

via is "road" or "way," or here rather

"the road" or "the way." (Romans

didn't clutter up their language w itii

articles.)

Now comes fortiiiiac, the genitix c

(or perhaps dative?) form of fortinia.

w hich raises another translation prob-

lem.

Basicall\-, fortima w as a sort of neu-

tral word meaning "chance" or "fate"

or "lot. " Thus, an ancient Latin

speaker could experience either for-

tinia seciinda (good fortune) or for-

tima adversa (bad fortune). Here wc
have only "fortune," standing stark

and unbiased, waiting to go either

wa\'.

We think, however, that it is rea-

sonable to assume that the seal de-

signer. Edward .Muse, meant to wish

the division well. We can also cite an

example from a classic Latin author

where the unmodified word fortinia

is used in a favorable sense, namel\- in

the works of Cicero, and if this cur-

rent group of editors has one basic

tenet it is this: When it comes to

Latin prose, what's good enough for

Cicero is good enough for us!

The use of fortinia (fortune) in

Latin seems to have a lot in common
with our use of the word "luck."

There are times when we speak of

"good luck" and "bad luck," using

"luck" as a neutral word which must

be modified with an adjective to show

what kind we mean. Then we turn

right around and wish somebody "lots

of luck," obvioush- meaning to wish

him well.

The word "fortune" in English has

gone prett\- much the same wa\'. W't

might wish that someone would ex-

perience good fortune, but if it turned

out that he did we would refer to him

merely as "fortunate."

We conclude, then, by offering the

following translation of the motto:

"Strength Guided by Knowledge Is

the Wa>- to Fortune." That is, if you

are a classicist at heart. If you're a

modernist you'll probably want to

change "know ledge" to "science."

-S.M.

:iy-June 1964 71



RUSSELL J. COONEY .

HARRY D. FREEMAN

STATE OF CALIFORNIA
EDMUND G. BROWN, Governor

HIGHWAY TRANSPORTATION AGENCY
ROBERT B. BRADFORD . . . Administrator

DEPARTMENT OF PUBLIC WORKS . . . JOHN ERRECA, Director

FRANK A. CHAMBERS .... Chief Deputy Director

Deputy Director (Management) T. F. BAGSHAW Assistant Director JUSIIN DuCRAY

. Deputy Director (Planning) C. RAY VARLEY Assistant Director S. ALAN WHITE

Departmental Management Analyil

. Departmental Personnel Olficei

DIVISION OF

J. C. WOMACK . . . State High

J. P. MURPHY . . . Deputy State Higliway Engineer

J. A. LEGARRA . . Deputy State Higtiway Engineer

GEO. LAN6SNER . . Deputy State Highway Engineer

LYMAN R. GILLIS . Assistant State Highway Engineer

J. E. McMAHON . . Assistant State Highway Engineer

FRANK E. BAXTER . Assistant State Highway Engineer

GEORGE A. HILL . Assistant State Highway Engineer

J. C. BURRILL Comptroller

NEAL E. ANDERSEN Equipment Engineer

JOHN L. BEATON . . Materials and Research Engineer

C. G. BEER Urban Planner

A. N. DUNHAM . , . Computer Systems Engineer

J. F. JORGENSEN Construction Engineer

SCOTT H. LATHROF . Personnel and Public Information

C. T. LEDDEN , . City and County Projects Engineer

H. C. McCARTY Office Engineer

DANA G. PENGILLY Planning Engineer

E. J. L. PETERSON , . Program and Budget Engineer

R. V. POTTER .... Systems Research Engineer

E. L. TINNEY Maintenance Engineer

W. L. WARREN Engineer of Design

J. E. WILSON Traffic Engineer

A. L. ELLIOTT .... Bridge Engineer— Planning

R. J. IVY . . . Bridge Engineer—Special Projects

I. 0. JAHLSTROM . . . Bridge Engineer—Operations

DALE DOWNING . . Bridge Engineer—Southern Area

HIGHWAYS
way Engineer, Ctiief of Division

Right of Way
RUDOLF HESS Chief Right of Way Agent

DEXTER D. MacBRlDE Assistant Chief

RAY E. O'BIER Assistant Chief

R. S. J. PIANEZZI Assistant Chief

District If Eureka
SAM HELWER District Engineer

District II, Redding
H. S. MILES District Engineer

District III, Marysville

ALAN S. HART District Engineer

District IV, San Francisco

J. P. SINCLAIR District Engineer

R. A. HAYLER Deputy District Engineer

HAIG AYANIAN Deputy District Engineer

C. F. GREENE Deputy District Engineer

District V, San Luis Obispo

R. J. DATEL District Engineer

District VI, Fresno
W. L. WELCH District Engineer

District VII, Los Angeles

E. T. TELFORD District Engineer

A. L. HIMELHOCH .... Deputy District Engineer

A. C. BIRNIE Deputy District Engineer

A. W. HOY Deputy District Engineei

R. E. DEFFEBACH .... Deputy District Engineer

CALIFORNIA
HIGHWAY COMMISSION

ROBERT B. BRADFORD . Ctiairman and

Administrator, Highway

Transportation Agency

ARTHUR T. LUDDY . .

JAMES A. GUTHRIE . .

ROGER S. WOOLLEY .

ABRAHAI^ KOFMAN . .

FRANKLItJ S. PAYNE .

WILLIAM S. WHITEHURST

Vice Chairman

Sacramento

San Bernardino

San Diego

. . Alameda

Los Angeles

. . . Fresno

JOHN ERRECA . Administrative Officer

and Director of Public Works

JACK COOPER, Secretary . . . Sacramento

District VIII, San Bernardino
]

C. V. KANE District Engineei,

District IX, Bishop

C. A. SHERVINGTON District Engineei

District X, Stockton

JOHN G. MEYER District Engineet

District XI, San Diego

JACOB DEKEMA District Engineei

EMERSON RHYNER .

DIVISION OF CONTRACTS AND RIGHTS OF WAY
HARRY S. FENTON Chief Counsel

,

Deputy Chief (Sacramento) HOLLOWAY JONES . . . Deputy Chief (San Francisco) REGINALD B. PEGRAM Deputy Chief (Los Angelesi

BEN BALALA

DIVISION OF BAY TOLL CROSSINGS

E. R. FOLEY Chief Engineer

. . . Planning and Construction CHARLES L. SWEET Operations

DIVISION OF AERONAUTICS

CLYDE P. BARNETT Director, Chief of Division

21298—500 5-64 55,500 pTitll:d in tAltrORNlA OhFICL Oi STATE TRINTINC



e Sign Route 16 as it looks today. The

ent highway was realigned several hundred

lo the north of the original route in 1949,

i noting the curves, and reducing the steep

de by cutting through the hill in the hack-

jnd. Note that this hill is visible to the right

in the older photographs.

LYMOUTH ROAD;

LOUGHHOUSE;

IGN ROUTE 16.

These photos of the "Plymouth

)ad" via Sloughhouse in its various

ges of development were sent in to

: editor by W. F. Darden, 324 3 2d

rcct, Sacramento, Associate Con-

uction Inspector, Sacramento Coun-

Highway Department. Mr. Darden

o included full captions for his pic-

res, and we arc indebted to him for

owing us to give our readers this

sight into the history of one small

:cc of road in our big system. We
eIcoiuc old highway photos for our

owing historical files, although we
n publish onl\' a few.

ABOVE: This was the road that was. This view of the Plymouth Road, now State Sign

Route T6, was taken two-tenths of a mile west of Sloughhouse, and 16 miles east of

the city limits of the City of Sacramento. The view is westerly. If the view of the road

and the auto proves to us that times have changed, it also casts doubt on the old saying

that "what was good enough tor Grandpa is good enough for us."

ABOVE: Same view taken three years later. The roadbed was graded and a portland

cement concrete slob 15 feet wide and 6 inches thick was installed. This pavement remained

In use for 30 years. In 1949 when Highway 16 was realigned, this section was abandoned

but not obliterated. Today a portion serves as an access road to the famous old land-

mark, Sloughhouse. BELOW: Easter Sunday, 1964, 45 years after the pavement was

placed. The group in the background is enjoying an old fashioned Easier egg hunt.
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President Inaugurates Transit Construction

President Lyndon Johnson listens to Governor Edmund G. Brown prior to setting off the blast marking the start of

'

t of the Bay Area Rapid Transit District; at right, B R. Stokes, the

ing ceremonies were held at the Diablo Test Track, Concord, June 19.

rresioenr Lvnoon jonnjon itsiKiis lo vjoveffiuf cuiriu"u vj. diu**" piiui lu sciniy tin inc uiu>r inuinnrL^ mc aiuii wi construction Of the Day Areo rapio

system. At far left is Adrien J. Falk, President of (he Boy Areo Rapid Transit District; at right, B R. Stokes, the district's general manager. The ground
L_IJ _. iL_ n' L)_ T_.i T I. /- I I TO

transit^

break-

"Transportation is a bipartisan

problem. It is also national in scope.

Seventy percent of our people live in

urban areas, and 53 of our country's

biggest metropolitan areas either

border or cross state lines. Their

transit problems ignore local bound-

aries; but their ta.xing powers are

limited and their resources already

strained.

"Congress has voted billions of dol-

lars to build highways and airports,

dredge harbors, build canals, and im-

prove river navigation. In the last

century it helped finance railroads and

shipping lines to open up new areas of

the country- and new trade routes

abroad.

"Now Congress and the Federal

Government must help to solve the

problem of transportation (caused b\"

the ever increasing number of motor
vehicles). These problems require us

to create new concepts of cooperation

—a creative federalism—between the

Federal Government, State govern-

ments, and local communities."

These were the w ords of President

Johnson at the dedication of the Ba\-

Area Rapid Transit Svstem in Con-

cord, June 19.

The President predicted the passage

of the Urban Mass Transportation

Act which, at the time of his speech,

had alread\" passed the Senate and waS'

soon to come to a vote in the House.

He praised the "men of vision" who'

started 12 years ago to make the Bay

.\rea Rapid Transit System a reality;

a

sNstem the .\ct would assist.

Johnson warned that if America's^

urban areas do not develop adequate

alternative means of transportation,

"the coming crisis of congestion may

do more to frustrate the grow th and

development of America than all the

burning deserts and barren mountains

which stood in the path of our an-

cestors a centur\- ago."
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FRONT COVER. State Sign Route I, looking south-

westward from the Carmel-Pacific Grove Highway and

17-Miie Drive interchange. The landscaping includes

such native plants as Monterey Pine, Monterey Cypress,

Go wen Cypress, California Live Oak and Carmel

Creeper. Photo by John Meyerpeter.

BACK COVER. The San Diego Freeway interstate 5

near the four-level junction at the southern edge of

San Diego's 1 ,400-acre Balboa Park. (See "Cross-

town Freeway" page 2.) Photo by John, Meyerpeter.
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Crosstown Freeway '.-:

Interstate 5 Construction

ogresses in San Diego

DISTRICT

XI

Dedication cere-

monies on .March

11, 1964 upon
completion of al-

most 7 miles of the

San Diego Free-

wax, marked the

opening of a major

segment of Inter-

state 5 between

Palm Street near Lindbergh Field in

San Diego and the Montgomery Free-

w ay near the south citv limits of Na-

tional Citw Five successive construc-

tion contracts totalling in excess of

130,000,000 were completed between

1960 and 1964 to add this long-needed

link to San Diego's rapidh emerging

freeway system.

The importance of Interstate 5 to

San Diego's economic and other de-

velopment can hardl\- be overempha-

sized. Not only does it carry the prin-

cipal traffic load between San Diego

and Los Angeles, but its unique geo-

graphical location also makes it the

terminus for many existing or antici-

By JACOB DEKEMA, District Engin

View of the geomefr/c pattern formed by interconnecfing ramps of the Interstate S-U.S. 395 four/evel

('nfercfronge, looking westward.

CORONADO
FERRY

SAN DIEGO /'ie*T
AIRPORT M>^*>

^\
51^ "A FUTURE

FREEWAY
EXTENSION

OF SAN
Mop showing the location of fhe Interstate 5 Freeway through the City of San Diego.

DIEGO
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T^e ^-rc^s 5-U-5- 395 tooting north, shoeing landscaping aloog the hesway in the WdnHy of the stnxhire.

ofa'ng north along the Intersta'e 5 f-ee-oy where it borders ffce eoS s-cge of Son Diego's bminess disMcl. Sign RouJe

Pershing Drfre conneci.on firfure RoLrfs 171 frse-iay) is in upper right.

foreground.
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An aerial looking norlheasi from above Son Diego's business district showing the Interstate 5-U.S. 395 interchange and Balboa Park beyond.
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:ed free\va\"s in San Diego Count\'.

ist of which are in the San Diego

tropolitan area.

Shift of Traffle

since the recent opening of the San

;go Freeway, there has been a

:ided shift of traffic from other

:hway facilities to the new freeway,

ansfers of traffic from city streets

demonstrated by current counts

ich show a drop from 48.000 cars

day to 21.000 a day on Harbor
ive (old US 101) westerly of the

V freewav, while .Main Street

sterlv of the new freeway)

)pped from 18,400 to 10.900 cars a

". At the same time, traffic loads in-

ased on city streets connecting to

freeway's on- and off-ramps.

rhe relative advantages of a free-

y, in contrast to a conventional

hway facility, both in respect to

;ident as \ve\\ as fatality rates have

:ome an accepted fact. However.
relationship of time to life is a

little more obscure. Benjamin Franklin

said. "If you love life do not waste

time . . . for that is what life is made
of." The 1 1 minutes saved by each ve-

hicle between Washington Street in

San Diego and the Montgomery Free-

\vay in National City is equal to an

average human life span every 49
days. Perhaps it might more impress

the average two-way commuter to

know that by taking advantage of the

new freeway, he now has an ad-

ditional 22 minutes a dav that he may
devote to a more productive use of

personal time.

First Unit

The first unit to be completed was
the four-level interchange area where
Interstate 5 and US 395 joint, at the

north edge of the downto\\"n business

section. The interchange, of necessity,

required the use of a portion of Bal-

boa Park's southern edge. This was a

cause of concern to engineers and lay-

men alike, but with landscaping now

well established, the project comple-
ments and rivals Cabrillo Freewav
(US 395) through Balboa Park which
had long been regarded by many as

the most beautiful freeway in Cali-

fornia. In addition, careful planning
and close cooperation ber^veen munic-
ipal and state officials resulted in fill-

ing a number of previously unusable
precipitous canyons, producing usable

park areas exceeding the acreage oc-

cupied by the high\\-ay project.

Four successive contracts starting

from the four-level interchange pro-

jected Interstate 5 northerly to Palm
Street in the vicinity of San Diego's

airport and southerh' to a junction

with the future State Route 1
" 1 Free-

way at Pershing Drive, State Route

94, \\'abash Boulevard (State Route

54), and the .Montgomery Freeway

^vhich serves the South Bay area. A
contract to widen the existing four-

lane freeway to eight lanes an ad-

ditional mile southerly, and to provide

The old Pacific Highway, lootdng south, at Ash Stree'. The new freeway eliminafes 16 traffic signals and 30 railroad siding crossings.
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The Intenlate 5 Freeway looking eail horn the north edge of San Dtego s business disfricl. Canyon
reclaimed by highway embankment is discernible in left baclcground.

ramp connections at 24tli Street in

National Cit\' is presently under way.

A four-lane viaduct connection be-

tween Palm Street and the existing

high\va>' at Washington Street is pres-

entl\ under construction and will ex-

pedite the movement of through-

traffic onto the newh' completed free-

way. This feeder will continue to

serve the Point Loma and Mid\\a\-

Frontier areas of San Diego after the

new freewa\' is constructed northcrls

on new alignment to the \icinit\ of

the San Diego River next \ ear.

The current budget also includes

three projects between F^alboa .\\cnue

in San Diego and the Cit\- of Carlsbad.

One of these, on which bids will be

opened in September, extends Inter-

state 5 Freeua\ four miles northerly

of Halboa A\'enuc to the south edge

of ("amp Matthews. .Xnnther. ad\er-

tiseil in August, provides an additional
!

'
: miles of freeway from Miramar

Road at the north edge of Camp .Mat-

thews to one-half mile south of Car-

mcl \'alley Road in Sorrento Valley.

The tiiird project, which will be ad-

vertised soon, extends the freeway

northerly from San Marcos Road near

I'ncinitas SYz miles to the vicinity of

(Carlsbad. Currently under way is the

construction of 5 miles of freewa\-

from San .Marcos Road south to \'ia

lie la X'alle near Del .Mar. This project

should be complctcil in the summer
of 1965.

Four contracts have been completed

w hich provided fill and some bridges

in unstable lagoon areas where long

periods of settlement were necessary.

Simultaneous Completion

Because no adequate roati con-

nection exists between the existintr L'S

10! in this section and the new free-

wax, it is impractical to route through

traffic over sections of frcewa\- as

the\- are completed. The scheduling

of construction units between San

Diego and Carlsbad was therefore

based on nearly simultaneous comple-

tion of the various segments. The con-

trolling factor has been the exacuation

of Camp -Matthews b\- the US .Marine

Corps to permit freeway construction

in that area. Present indications are

that a contract through Camp .Mat-

thews can be aw arded late in 1964 or

early 1956 with completion in 1966.

T\\ o other projects still to be bud-

1

geted and the three projects in the

current budget should also be finished

in 1966 to permit opening to traffic

the entire section between Balboa

Avenue and the existing freew a\' in

Carlsbad.

By this time work should also be

underway through Camp Pendleton

between Oceanside and San Clemente,

and along .Mission Ba\' between the

San Diego River and Balboa .\venue.j

We anticipate that b\ the end of 1968J

Interstate 5 will be carrying uninteri

rupted freewa\' traffic from the Xortg

San Diego County line to the Unite

States border at San Vsidro.

Traffic studies indicate that ad-

ditional lanes will have to be added to|

the existing freewa\ both north and

south of San Diego. Plans to widenl

the four-lane sections through Ocean-l

side and Carlsbad, as well as southerly

from National Citv to the Interna-

tional Boundarx". arc presentlv being

prepared.

CONSTRUCTION COSTS

The California Highwa\- Construc-

tion Cost Inde.x for the second quar-J

ter of 1964 rose to 248.7 ( 1940= 100)1

which is 2.6 points or 1.1 percent over'

the first quarter of 1964.

The index has changed \cry little

during the fiscal year ending on June

30 and indicates a continuatit)n of the

trend of stal)ilit\- in highwa\ con-

struction cost.

The number of bidders per project

during the second quarter averages 5.4

w hich is 0.4 under the prc\ious quar-

rel-.
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More Bridge Award s
T\\o of the ten nationwide awards

ffered by the Prestressed Concrete

istitute in its 1964 Annual Awards
'rogram were taken by California.

Lwards of Merit were won by the

\'illow Creek Bridge on the Mon-
;rey Coast Highway 65 miles south

f Alonterey, and by the three pre-

rressed carrying beams over the Aro-

ayo Seco flood control channel in

,os Angeles.

This competition is sponsored each

ear by the Prestressed Concrete In-

:itute to recognize the most out-

:anding prestressed structures com-

leted during the previous year.

Falsework Eliminated

California makes considerable use

of prestressing in concrete to achieve

construction without falsework, to de-

sign beams which can be erected over

bus\- highwa\-s without an extended

disruption of traffic, and to achieve a

thinner, more attractive profile for

some of the structures.

The Willow Creek structure real-

ized a maximum benefit from pre-

stressed concrete. In a remote loca-

tion, the beams were trucked to the

site to create a thin, light-appearing

structure in a most attractive setting

beside the ocean. The prestressed

beams were 80 feet long and the six-

span structure rested on single col-

umns about 110 feet above the stream

bed. The bridge carries the coast high-

\\a\- across this deep canyon in the

rugged coastline forming a pleasing

contrast to this massive country and
in this setting becomes a true thing

of beauty.

Three Carrying Beams

The three carrying beams over the

Arroyo Seco flood control channel do
not have the naturally attractive set-

ting of Willow Creek, but in their

own way they contribute a great deal

to the soaring grace of an involved

ne of the three prestressed carrying beams over the Arroyo Seco flood control channel in Los Angeles. The beam supports structures on the Elysion viaduct.



The Willow Creek Bridge on Sign Route I some 65 miles south of Monterey. The preslressed beams create a thin, light-appearing structure in an attractive

setting beside the ocean.

The other two preslressed carrying beams (see preceding page) across the Arroyo Seco flood channel.

The beams contribute to the soaring grace of an involved system of freeway ramps.

system of freeway ramps under con-

gested circumstances. Prohibited from

putting any columns in the flood con-

trol channel, it was necessary to pro-

\i(.ie supplementary supports for the

concrete and steel spans crisscrossini;

tiie channel. The designers solved the

problem with prestressed carr\ing

beams. These are hollow ho.\ girtlers

w itii spans of as much as l.iO feet and

stressing forces as high as 9.100,000

jiounds. This is probably the higiicst

concentration of prestressing force

ever contained in a single beam up to

the present time.

Unique Solution Recognized

Ihc luilges recognized the unique

solution which enabled the designers

to simplify and improve the overall

appearance of this complicated inter-

change.

California was the recipient earlier

this year of awards by the American

Institute of Steel Construction for

aesthetic design of four more of its

structures on the State Highway Sys-

tem. (See Iaiiuar\ -I'ebruary, 1964,

issue.

)
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New 5. F. Freeway Four Miles of Route 82
Built on New Alignment

By HAIGAYANIAN, Deputy District Engineer

DISTRICT

Early this fall mo-
torists will be able

to drive from the

southwesterly sec-

tion of San Fran-

cisco to the Bay
Bridge and across

to the East Bay and

beyond ivithoiit

once using ii city

reet. This safer, signal-free driving

ill be possible as soon as two con-

tracts currcntl\' under construction

on Route 82, kno\\n locall\- as the

"Southern" Freeway, are finished.

The route, built on completely new
alignment, is located in the natural

traffic corridor serving former US
101, which has followed Alemany
Boulevard and San Jose Avenue. It

also occupies the old Southern Pacific

Railroad right-of-wa\' for almost t\\ o-

thirds of its length. This was the old

".Main Line," built in the !860's as a

rail link between San Francisco and
San Jose. Passenger trains stopped

using these tracks in 1907 when the

bulk of Peninsula train traffic was
shifted to the western shores of San

Francisco Bay.

More than si.x \ears and four major
construction projects were required

to complete appro.ximately four miles

of si.x- (ultimate eight-) lane freeway

from Orizaba Avenue to the Route
82/101 Interchange. The entire job

oktng westerly toward Son Froncisco City College from the vicinity of Theresa Street pedestrian overcrossing. Also visible are Baden Street and
Paulding Street overcrossings. The split level median wos utilized to reduce right-of-way requirements and avoid excessive retaining wall height.



was planned as one unit and broken

down into four projects for ease of

construction. Total cost of construc-

tion was 524.000,000 \\-hich was al-

most matched by the $18,000,000 cost

of righr-()f-wa\' acquisition. The Cit\'

and County of San Francisco con-

tributed $1,800,000 toward the cost

of construction and $500,000 to\\ard

right-of-way purchases. Route 82 is

one of the few major state highwa\s
in San Francisco that is not being con-

structed with Interstate funds.

In City Master Plan

This freeway route was originalK'

conceived by the City of San Fran-

cisco and appears on the city's master
plan in substantial!)" the same location

MAP BELOW AND OPPOSITE PACE. The new
Route 82 Freeway in San Francisco extends from

the Route 101 interchange to Orizaba Avenue.

it now occupies. On June 21, 1956,

the California Highwa\- Commission
adopted the section between Orizaba

Avenue and Route 101 as a freewa\'

route. The freeway agreement with

the City and Count\' of San Francisco

was executed on August 29, 1956, and

revised on July 7, 1958.

A natural trafFicwa\- exists in a val-

ley in the southern part of San Fran-

cisco running in a southwesterh' di-

rection to the San Mateo County line.

Historically, all traffic from the resi-

dential areas of the western parts of

the cit\' and northwestern San Mateo

County destined for the downtown
and industrial areas of San Francisco

has been forced by the topography of

the valley to use this natural corridor,

through which Alemany Boulevard

and San Jose Avenue pass.

\\'hcn the need for the "Southern"

P>ecway was being evaluated, it was

found that the combined average daily

traffic on these routes e.xceeded 5.^,000

\eiiiclcs. In addition, afternoon peak-

hour traffic on the James Lick Free-

wa\ (US 101) bound for Alemany
Boulevard backed up in such a manner

as to block two of the foiu- south-

bound lanes, resulting in a slowing

dow n, and in man\' cases a complete

stoppage, of traffic in this area.

When the new freeway is opened

to traffic, it is expected to carry 50,000

\ chicles per da\- and reduce the traffic

load on Alemany Boulevard and San

Jose Avenue to 24,000. The new free-

w a\- is expected to carry an average

daii.N- traffic load of 120,000 to 200,000

by 1985.
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Construction Problem

rhc problem of keeping more rhan

000 cars moving through the con-

uction zones each day was the con-

iling factor on all four contracts,

was solved by a carefull\- engi-

:red schedule of stage construction

pro\-ide for the diversion of traffic

planned detours as each iob pro-

ssed. Although the detours were

y temporary, they were built to

ictural standards comparable to
,- streets. In general, the contractor

i required to provide full width

traveled wa\" between approxi-

tely 4 p.m. and 9 a.m. the follow-

workday morning. At all other

es, multilane roadways were re-

;ed by one lane in each direction—

onl\- when and where construc-

1 required.

Route 82/101 Interchange

The first step on the construction of

the "Southern" Freewav was taken on

July 15, 1958. when the Guy F. At-

kinson Company began work on a di-

rectional interchange between Routes

82 and 101. The work included instal-

lation of a prestressed concrete slab

bridge at the Bacon Street Under-
crossing, widening of the Cortland

Avenue Undercrossing, pedestrian

undercrossings at Burro\\s Street and
Thornton Avenue, 1.600 lineal feet of

retaining walls, and rough grading and
excavation only for 0.6 mile of Ale-

many Boulevard to Trumbull Street.

This project was some 110,000

cubic yards deficient in embankment
material. The bulk of the borrow was
imported from the Civic Center

Plaza, where a large exca\ation was

being made for Brooks Hall and the

parking garage, both underground.

One unusual construction feature

on this job was the installation of 10

precast and prestressed girders over
the James Lick Freeway in six hours.

Traffic \\as detoured off the freewa\-

from midnight to 6 a.m., while two
35-ton truck cranes were used to set

the girders in place. During this job
the existing Aleman\- structure was
braced with timber bents under the
operating area of each crane.

Under a cooperative agreement, the

Cit\- and Count)- of San Francisco

contributed $1,585,000 for construc-

tion, right-of-way acquisition, and
utility relocation for its share of all

work done on this unit south of Silver

Avenue. A portion of these funds was
spent for the relocation and enlarge-

LEGEND

COMPLETED

UNDER CONSTRUCTION
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An aerial view of the Route 82/101 inferchange which has been in service since June ol I960. East of Jomes lick freeway is the recently completed

extension of Route 82 which will some day connect with the Route 480 Freeway in the vicinity of the Bay Bridge.

ment of a 5-foot, 9-inch diameter

sewer 500 feet long near Phelps Street

and Bayshore Boulevard.

This unit opened to traffic on June
20. 1960. Resident engineers were
Loren L. Krueger and G. M. Low for

the Bridge Department and H. A.

Hart representing the district.

Route 82/101 Interchange to Milton Street

Three months later, in September

I960, contractor Charles L. Harney,
Inc. began work on the adjoining sec-

tion of Route 82, a $4,273,000 project

to build 1.1 miles of free\\a\' between

the Route 82/101 Interchange and

iMilton Street, one block west of the

Mission Street \'iaduct.

Structures included two bridges to

carry Alemany Boulevard traffic over

the freewa\' near Caven and Congden
Streets, overcrossing at Mission Street

and Justin Drive, the St. .Mary"s and

Gladstone Drive Pedestrian Over-

crossings, and 10 concrete retaining

walls built to heights of up to 36 feet

to reduce right of way requirements.

When the city widened the old
j

.Mission Street \'iaduct in 1951, an >

arch section was built over the Ale-
|

manv Boulevard trafficwaw To pre- ;

serve the architectural intcgrit\- of this
;

structure, it w as decided to match the

arch with the new Mission Street

Overcrossing. The Bridge Department

designed the structure as a box girder

with a parabolic arch over the Route

82 freewaw The area between the

freewa\' and .-Meman) Houlc\ard was

w ailed in.
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A combination sanitary and storm

ver was enlarged and relocated out-

e the freeway right of way under

:ooperative agreement \\-ith the City

d County of San Francisco, which

ntributed 5200,900 for the construc-

n of a double 6- by 10-foor re-

orced concrete box culvert for

00 feet along relocated Alemany
ulevard. crossing the freeway at

umbull Street,

jince there was a deficiency of

000 cubic vards of embankment
terial. borrow sites were specified

state-owned propert)' within the

ht of way for the next construction

it of Route 82. This requirement

ibled the contractor to obtain nec-

arv embankment material for the

)iect under construction while re-

iving materia! which would other-

ie have become surplus with the

it unit. The slopes and grading

nes specified for the borrow site

re at or above the desired grade,

fhe eastbound lanes were built first

1 construction of the westbound
es was not started until after east-

and traffic had been routed onto the

\' freeway lanes. The contractor

:ted to use the steel sideforni

thod of placing Portland cement
icrete pavement instead of the slip

m method. This job was finished

October 13, 1963. Resident engi-

r was H. A. Hart and the Bridge

partment was represented bv David
pkins and George Low.

Mission to Ocean

^ little more than a year after the

ive job began, the same contractor,

irles L. Harney, Inc., started work
the next unit of the Route 82 free-

V. a 56.080,000 project to build 1.3

es of freeway, 13 structures. 9 re-

ling walls, and a sewer protective

) between Mission Street and 0.4

e north of Ocean Avenue. This
ject is the key job of the four

cribed in this article, both from the

idpoint of the number and type of

ictures and from the fact that the

ilities of the San Francisco Bay
:a Rapid Transit District will enter

freewa\- right-of-way within the

ject limits.

Representatives of the Division of

jhways, the City and Count>- of
Francisco, and the transit district

ha\e been working in close coopera-

tion for some six months planning the

proposed transit facilities. The transit

rail lines as planned will be either on
or parallel to the "Southern" Freeway
right-of-wa\- all the way from the

Baden Street Undercrossing to the San

Francisco-San .Mateo County line in

the vicinity of the Knowles Avenue
Transit Station site.

This cooperation was maintained by
regular biweekly meetings among rep-

resentatives of the three organizations

and constant interchange of working
drawings between the transit au-

thority and highwa>' engineers to co-

ordinate design. Since work on the

freeway started on December 13,

1961, and it was not until November
1962 that the electorate authorized the

creation of the transit district, free-

way construction had been under way

for more than two years before design

work even started on the transit fa-

cilities. However, it is the goal of the

combined operation that by the time
this article is published, the alignment
of transit facilities along the Route 82

freeway will be firm enough to allow

the transit engineers to proceed with

final design.

Balboa Park

This section of the freeway runs

through Balboa Park and across the

southeasterly corner of the City Col-

lege of San Francisco. When it is com-
pleted, it will siphon through traflic

awa\- from the highly congested city

streets of neighborhood shopping dis-

tricts along Mission Street.

Negotiations with the City and

County of San Francisco over pur-

This view shows the Ocean Avenue overcrossmg in the foreground with traffic routed around construction.

In order can be seen the Geneva Avenue overcrossing and the San Jose Avenue detour.

y-August 1964 13



This view looking easf shows the detouring of traffic from the completed portion of the freeway east of

the reconstructed Mission Street viaduct to existing A/emony Boulevard. In the background are the ramps

and overcrossings provided tor traffic on relocated Alemony Boulevard.

chase of rights-of-way in this area

were lengthy and involved. But on

June 26, 1963, the State of California

agreed to pay $807,000 for the land

and improvements on approximately

eight acres of property in Balboa

Park and on the campus of the City

College of San Francisco.

Structures included overcrossings at

Paulding Street, Baden Street, Mon-
tcrc\- Boulevard On-ramp. .Monterey

Boulevard Eastbound, and .Monterey

Boulevard Westbound. Undercross-

ings \\ ere provided at San Jose Ave-

nue (Route 82), San Jose Avenue

(outer right), San Jose Avenue (outer

left), Branch East, Lyell Street, and

Bosworth Street. Other construction

included pedestrian overcrossings at

rhcrcsa and Lamartinc Streets, nine

retaining \\alls for a total length of

7, 8.^0 feet, and a 20- by 80-foot pro-

tective slab over the reinforced con-

crete pipe sewer crossing the freeway

at Santa Rosa Avenue.

There was an excess of excavation

material on this job amounting to

more than 400,000 cubic \ards, w hich

the contractor disposed of by filling

in the Ba\" tidelands owned b\- him-

self. He aiso used this site for the dis-

posal of 5,000 cubic yards of rein-

forced concrete rubble resulting from

the demolition of the existing Bos-

worth Street Undercrossing.

structure Construction

An engineering and construction

problem of no mean proportions was

encountered on this unit because of

the placing of 1 1 out of the 1 ^ bridges

and 7 out of the 9 retaining walls in

the space of less than a third of a mile

between Theresa Street on the west

and L\ell Street on the east. It was

e\tremcl\ difficult to preserve con-

struction surve>' reference points in

the working area because bridge con-

struction and roadwork operations

were often performed simultaneousl>'

in this limited area.

Iwi) of the bridge structures, the

San Jose Avenue Undercrossing

(Route 82) and the Blanch East Un-

dercrossing, were built as box girder,

single-span, rigid frame, cut-and-cover

runnels under rc-routcd San Jose .•\ve-

nuc and the freeway. Because most

of the bridge construction was per-

formed .simultaneouslv w ith the road-
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Looking northeast from the yicinily of the Son Jose Avenue-Sickles Avenue undercrossing o/ong the alignment of fhe Ocean to Orizaba Avenue project.
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Looking westerly toward Monterey Boulevard and occess tamp construction.

work, rhc contractor w.is required to

Icaxc openings in tlie bridge false-

work to permit his heavy equipment

and materials to pass through to other

sections of the job.

The Branch East L'ndercrossing,

w hich is 450 feet long, is built on a

skew of 60 degrees and the AIontercN'

Boulc\ard ()n-Ramp Overcrossing,

which, at 710 feet, is the longest struc-

ture on this unit, is built on a 40-

degrec skew to provide for the re-

quired minimum radius of cur\aturc.

together with span lengths and ac-

cclleration lane requirements. To keep

right-of-wa\- requirements to a mini-

mum, the median on the portion of

this section of Route S2 was designed

on a split lc\cl from Havelock to

l,\ell Street.

The demolition and reconstruction

of the Boswortii Street Undcrcrossing

was accomplished in two stages, half

of the street being open at a time to

provide traffic service to both Bos-

worth Street and San Jose .-Xvcnuc.

Piotcctive sheds were placed over

Bosworrh Street during demolition

work to protect passing traffic.

Because of the clearance require-

ments of four levels of traveled way,
the abutment walls of the San Jose

A\cnue Undcrcrossing near iMontere>'

Boulexard are ^5 feet high. .-Xnother

ilifficult stage of construction in the

same vicinit)' was excavating for re-

raining walls u[i to tour stories high

adjacent to existing streets while per-

mitting traffic to pass thro.-jh.

On road\\a\ construction, two 12-

foot subgrade machines were tied to-

gether to permit trimming of the

cement-treated base on a 24-foot

\\ idth.

This section of the Route 82 free-

wax \\ ill not be usable until comple-

tion of the fourth unit, described

below . The Resident Engineer is F. L.

Ra\ niond, while K. E. Baumeister

represents rhc Bridge Department.

Ocean to Orizaba

The same contractor started work

October 22, 1962, on the fourth unit,

a 1.8-milc section from Havelock

16 California IHighways and Public Works



itreet, 0.4 mile north of Ocean Ave-

lue, to Orizaba Av-enue. Actuall\\

loute 82 leaves the freeway align-

iient at San Jose Avenue on this pro|-

cr and follows San Jose Avenue in a

outhwesterly direction to the San

"rancisco-San Mateo County line,

fhe remainder of this job, from San

ose to Orizaba Avenue, is on State

iighway Route 1.

Since this and the preceding unit

vere both being built by the same

ontractor and were both scheduled

be rinished at approximateh" the

ame time, pouring of the porrland

emenr concrete pavement was done

ri one continuous operation. Subcon-

ractor Gordon H. Ball used a modi-

ied slipform paving machine 36 feet

\ide to pave three l2-fout lanes on

loth jobs in a single pass, then the

nachine was turned around and the

ipposite lanes were paved in another

>ass. This technique had never before

)een used in this district for a 36-foot

vidth.

Structures on the fourth unit in-

:luded overcrossings at San Jose, Ge-
leva and Ocean Avenues, and the San

ose Avenue Offramp at Sickles Ave-

lue. Undercrossings \\ ere provided at

he Sickles Avenue Onramp and the

ian Jose-Sickles Separation, and pe-

lestrian overcrossings were installed at

lavelock Street and A\"hipple Avenue.

In addition, a temporary onramp
onnection to the freeway was pro-

ided from Alemanv Boulevard at Or-

zaba Avenue to allow full use of the

reeway from Orizaba Avenue to the

loute 82/101 Interchange and divert

uch traffic from cit\' streets. One un-

isual feature was the provision of pe-

lestrian access ramps to the freeway
rom the Ocean Avenue Overcrossing

o permit passengers from express

)uses on the freewa\- to transfer to

ocals on Ocean and Geneva A\enue.

Other structures included nine re-

nforced concrete cantilever retaining

vails on spread footings totalling 5,-

HO feet in length, two concrete crib

etaining walls, and two gravity t\pe

etaining walls. One crib wall, which
s 35 feet high and 450 feet long, was
placed to protect the Ca\uga Pla\

-

ground area from erosion. The abut-

ment wing wall at the San Jose Ave-
lue Overcrossing and the pedestrian

access ramps at the Ocean Avenue
Overcrossing \\ ere built in two stages

to provide continuous traffic ser\ice.

Resident Engineer on this job was
K. G. Xakagawa and L. S. .\li\ashiro

represents the Bridge Department.

Freeway Extensions

The westerly" extension of this free-

wax' is now under construction as

part of a major contract for construc-

tion on Interstate Route 280 in San

.Mateo Countv. When the work is

completed, toward the end of 1966,

this u.4-mile section of Route 1 will

carry "Southern" freeway traffic

from Orizaba Avenue to the county

line in the vicinit\' of St. Charles

Avenue and join to Interstate Route
280 in San Alateo Counts'.

East of the James Lick free\\a\'

(Route 101), work was completed

February 10, 1964, b\' Peter Kiew it

Sons' Company on a 54,100,000 proj-

ect to build a two-level viaduct from

the Route 82/101 Interchange to New-
cornb Street on Route 82. This unit

will not be usable until completion

of the next unit, for which bids were

opened on .\la\' 2u, 1964. The con-

tract has been awarded to the Gu>'

F. Atkinson Company to build the

easterl\' extension of Route 82 from

Xewcomb to Army Street, including

ramp connections to Army Street and

Pennsx Ixania Street. These ramps will

be an integral part of the future Is-

lais Creek Interchange. This Inter-

change will be built when future

Route 87, often referred to locall\' as

the "Hunters Point Freew ay," is con-

structed in this area.

Completion of this 56,100,000 proj-

ect, expected early in 1966. will pro-

vide an alternate route paralleling U.S.

101 from the Route 82/101 Inter-

change through an industrial area of

San Francisco to the general vicinits

of Army Street abo\'e Third Street.

Landscaping

It was planned to landscape each

section of Route 82 after construction

w as completed. Landscaping of the In-

terchange was completed on March
15, 1962, at a cost of 546,000. The
sum of $110,000 has been budgeted

and bids were opened on June 3, 1964,

to landscape the section between

Bids Called on Two
Big Interstate Jobs
The Stare Division of Highways has

called for bids on construction of two
major sections of Interstate 5 in San
Diego and Glenn Counties.

The 56,612,000 San Diego County
project calls for grading and paving

to construct 3.4 miles of eight-lane

Interstate 5 freeway on new alignment

between .Miramar Road and one-half

mile south of Carmel X'alley road near

the north cit\' limits of San Diego.

The project includes construction of

an interchange structure linking Inter-

state 5 with the future Interstate 805.

The 86.600,000 Glenn County proj-

ect calls for grading and paving to

construct an initial four lanes of an

ultimate six-lane Interstate 5 freewax'

on new alignment between one mile

north of Artois and the Tehama
county line, a distance of 11 miles.

The project calls for an extension of

State Sign Route 32 from Sixth Street

in Orland to connect to the new In-

terstate 5 route west of Orland. in-

cluding an interchange between the

rwo routes at the latter point.

Route lul and 0.1 mile east of .Milton

Street. The 1964-65 Construction Pro-

gram contains 575,000 for landscaping

the one-mile section between Have-

lock and .Mission Streets; another

S~ 5,000 will be required to landscape

the section of Route 82 freew ay from

east of Orizaba Avenue to 0.4 mile

north of Ocean Avenue and 535,000

to landscape the easterly extension

from Route 101 to Revere Avenue.

With the completion of the con-

struction w ork described above. Route

s2, the "Southern" Freeway, will pro-

vide six lanes of full freeway across

some six miles of the southern part

of San Francisco from the southwest-

erl>' area to the industrial areas east

of US 101. Later, when traffic condi-

tions warrant, another lane will be

constructed for each direction of free-

wax' traffic within the existing right-

of-wa\' to provide the ultimate eight-

lane w idth planned.
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WASHO Posf-1972 Federal Aid Ouflook

Discussed at 43d Annual Session

The current accelerated Federal

Aiil piiigr.ini tor liigii\\a>' improve-

ment will iind()ul)tedl\' continue in

sonic form in the 197()".s. according to

the consensus of leading speakers at

the 43d annual conference of the

Western Association of State High-
way Officials, held in San Diego Jime
l>-'lS.

Hut there w ere some differences of

opinion about w hat size and shape the

future form of federal financing

shoidd assume.

The conference, attended bv some
501) delegates, visitors and other

guests, most of them from the 14

western states whose highw a\- depart-

ments comprise the association, along

with federal agcnc\ representatives,

also provided the setting for discus-

sion of a wide range of other topics

in both general and technical sessions.

I^rominent among these subjects

w ci'c the matter of specifications,

"spot correction" of hazardous loca-

tions, directional signing, truck weight

limitations, and the current nation-

wide program of highway research.

Committee sessions also covered new

de\elopments and problems in the

fields of construction, maintenance,

communications, forest roails, right-

of-wa> and administration.

At its concluding session at the 11

Cortez Hotel on June 18, the associa-

tion elected C. Ta\ lor Burton, Utah
Director of Highwa\"s, as its new-

president, succeeding Oregon State

Highwa\- Engineer Forrest Cooper.

Other new officers are Colorado State

Highw a\- Engineer Charles E. Shu-

mate, \ice president; and California

Deputy State Highwa\- Engineer

George Langsner, secretar\-treasurer.

Executive Committee Listed

In addition to the three newi\'

elected officers and Past President

Cooper, the executive committee of

WASHO for 1964-65 will include:

Charles G. Prahl, Washington State

Director of Highways; Richard G.

Pfistcr. member of W\oming State

Highwa\ Commission; T. B. White.

Xew .Mexico Chief Highwa>- Engi-

neer; and S. X. Halvorson, member
of the -Montana State Highw a_v Com-
mission.

The association adopted resolutions

urging Congress to oppose a proposed

reduction of 11,000,000 in the 1965

federal appropriation for national for-

est highwa\"s and restore the total to

the original recommended figure of

S3.̂ .000,000; and to increase the annual

expenditure for forest highwavs to

SS;5,000,000 beginning in 1966. The

latter resolution pointed to the in-

creased use of forest highwavs for

both recreational travel and utilization

of resources and their role as "integral

links in principal highway sx'stems"

. . . Continued on page 20

A view of the CoHllion Room at the El Corfez Hotel in Son Diego of (he opening general se!$ion of (he 43rd Annual WASHO conference.
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Hewes rxwdrA' d Moskowifz' Research in TrafFic

Engineering Wins New Recognition

The value of numerous and trail-

reaking research reports in the field

f traffic engineering prepared by

;^arl Moskowitz has won him a new
onor—the Dr. L. I. Hewes Avard
3r outstanding contribution to high-

ay development among employees

f 14 western states.

Moskowitz, who is California's as-

stant traffic engineer in charge of

eometric service and traffic service,

•as adjudged the winner of the 1964

«ard and was presented \\ith a

laque and a S500 check at the an-

ual dinner of the ^^"estern Associa-

on of State Highwa\ Officials, held

1 San Diego June 17 as a part of the

3d annual \\'ASHO Conference.

The award was established b>

restem Construction magazine in

951 to honor the memory of the

ite Dr. Hewes, former \\estem re-

ional chief of the U.S. Bureau of

ublic Roads and one of \\"ASHO"s

sunders. The publication provides

le plaque and cash award, but the

inual winner is selected b\' \\'ASHO
om entries submined by the various

ighwa>' departments.

Worked for BPR

Moskowitz began his career as an

ngineer with the U.S. Bureau of

ublic Roads soon after graduation

•om the UniversitN of California at

erkeley in 1930. During \\'orld War
. he w as commissioned in the U.S.

Ltmy Corps of Engineers, and built

ir field ninw ays and roads in New
luinea and the Philippines.

He resigned from federal employ-

lent in 1948 to join the California

>iv!sion of Highways and has been

signed to the Sacramento headquar-

;rs since that time.

Beginning as early as 1947, and in

icreasing volume since 1954. .Mosko-

itz has contributed a steady stream

f research reports in highway en-

ineering which have had consider-

ble influence in the field of traffic

peration and freewa\^ design not

Karl Moskowitz (left} accepts the Dr. L. t. Hewes award from Editor Robert L. Byrne of Western

Construction magozine. The presentation toalc place at the annual "family dinner" of the Western

Association of State Highway Officials in San Diego on June 17.

only in California but throughout the

nation and even abroad.

Among his earlier contributions

were the initiation of a sufficiency

rating system for highwa\s. and

studies of lower-case lettering for di-

rectional signs. The laner study, based

on California practice, resulted in the

adoption of lower-case lettering on

the Xew Jerse\" Turnpike and the

New York State Thruway. This type

of lettering is now standard for the

National Interstate System.

Writes Prize Paper

One of the later studies, which
Moskowitz coauthored with George
M. Webb, was adjudged by the High-

w a\' Research Board as the best paper

presented at its annual meeting in

195". This was 'California Freeway
Capacity Study. 1956." an analysis of

the operating characteristics of several

high volume freeways. Appearing at

the outset of the accelerated nation-

wide highway program, this report

was in heavy demand on the part of

highwax planners in states which

were just then getting into the design

stage on major urban freew ays.

In 1962 Moskowitz was coauthor

(with Leonard Newman) of a paper

entitled "Notes on Freewav Capac-

. . . Continued on page 2
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WASHO Past President W. Otis Wright, Nevada State Highway Engineer (at left) ofTiciates at the inslallatiort ceremony lor the new officers. Left to right: C. C.

Shumate, Colorado, vice president; T. B. White, New Mexico, executive committee; C. Toy/or Burton, Utah, president; George Longsner, Coiifornia, secretory-

treasurer; Richard G. PKster, Wyoming, executive committee; Charles G. Prahl, Washington, executive committee. Not present for picture: S. N. Ho/vorson,

Montana, executive committee.

WASHO
Continue<^ from poge 78 . . .

w here construction has been recently

speeded up under other programs.

NO resolutions were adopted con-

cerning the federal ;jid outlook for the

period after 1472, when rhc current

accelerated financing piogiain enacted

in 1956 is schctluled ro terminate. The
American Association of State High-

\\a\ Officials alreadv has this matter

luuler stud\-, as was pointed out b\'

.1 number of conferees, including

.\.\SIiO President J. Burch Mc.Mor-

ran. New York State Superintendent

of Public Works.

.\lc.\Iorran noted that it was impor-

tant to have .AASHO's comprehen-

sive nationwide review completed by
1967 as a basis for determination of

highwa\' needs in the post- 1 97 2 period

and to gi\e the states and the highwa\

indusrrx time to prepare for whatever

furuie program Congress might adopt.

Caution Against Overestimation

Mc.Morran also cautioned against

o\er-estimating the role of the com-

pleted interstate S\ stem in the na-

tion's total vehicular trans[iortation

|iicrure. I'\en though the 41,()()(l-milc

interstate network is expected to

carr\ 20 percent of the total rrafiic

li\ I9"2, he pointed out. the total

rratlic to tie handleil will increase by

25 percent in the same period, adding:

"Unless we extensivelx upgrade our

existing s\ stems so the\" can more
effecti\elv complement the Interstate,

wc will inevitabl) suffer new traffic

problems and we will fail in our effort

to rc\erse the appalling highwa\- in-

iur\- and fatalit\' lecords which cause

us deep concern."

W'.ASHO President I'Orrest Cooper,

in his major address, also etiiphasized

the itnportance of the "blood vessels

and capillaries" of the future "circula-

tion sNstem of which the Interstate

will pro\ idc wonderful 'arteries'." He
urgetl a p()st-I972 program with "a

reasonable amount of additional itirer-

state to integrate the svstem " but w ith

flexibilitv so that "state programs max

be geared to state needs."

Also suggesting renewed emphasis

oti non-interstate routes after 1972

was .\. I'. Johnson, I'xecutive Secre-

tary of AASIIO. like AlcMorran and

(hooper, he poitited our that these

routes would be carying HO percent

of ftirure traffic and ha\e not bceti

iiKiderni/ed to keep pace.

Expansion Is Sound Economics

\ ditTcrenr view of the future fed-

eral aid picture was advocated b\

State Senator Randolph Collier of

^'reka, the onb- .state legislator to

address the conference. His proposal

was to expand the interstate system,

"because it is sound economics to lio

so." 'The s\stem, he said, uuist "grow

w ith the growth of the countr>'"; a

ati example, he noted that California' s

freewav and expresswav system con-

tains almost six times as much mileage

as the State's portion of the interstate

s\ stem, and most of it would ha\e to
'•

be built to interstate standards.

L'ndersccretar\' of Commerce Clar-

ence D. Alartin, Jr. also expressed the

need for planning for the post- 19" 2
'

highw av program, calling attention to

an atiticipatcd increase of 40 to 50 I

million people in the nation in the

next 12 \ ears. Higher incotiies, moic

leisure anil more interest iti mobilit\

w ill also be in the picture, adding up

to increasing demands on the new

highways.

One point .iboiu federal aid which

all speakers who mentioned it were j

agreed on: under tio circumstances [

should federal highw a\ funds be al- ,

located for maintetiance.

Instead of talking about the inter-

state program, as he has done in ap-

pearances before highw a\ officials in

recetit xears. Federal Highway .Ad-

ministrator Rex W'hitton concen-

trated on safctx and "spot correc-

tions. " He called attention to the at-

tack now being stepped up b> man\

states on the probleni ot hazardous

locations on highwa\s not scheduled

for maj(u- improvement in the near

future, w here lane widening, channel-

i/ation, removal of roadside obstacles
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d other small-scale safet\ projects

n help appreciably to reduce the

tion's toll of traffic deaths which

ichcd 43,400 last year.

other Aspects

Among the other aspects of high-

n' operation, development and ad-

nistration touched on b\- these and

her major speakers were:

Spccificatio/is—Praise for the newh'

iblished AASHO guide specifica-

)ns for high\\a\' construction was

upled by Contractor .Maurice Tan-

r of Phoenix, Arizona, with a plea

the states to adopt them "at least

spirit" and for more cooperative

immittec effort between highway

partments and contractors on the

itc level.

Truck Weights — Johnson urged

ritical consideration" of proposals

increase AASHO's reconuncnda-

m of 32,000 pounds permissible

axinium for tandem axles to 36,000

)unds. Senator Collier, however, felt

at Western states should work for

ich an increase because of the West's

eater dependence on truck trans-

irtafion.

Urban Vlamihig — Undersecretary

lartin urged communities to take

•eater initiative in compl>'ing with

le urban transportation planning

rovisions of the 1962 Federal .\id

lighwax .Act, and urged those areas

hich have lagged in the planning

rocess to speed it up so as not to

z\a\ federal aid highw a> construe-

on in their jurisdictions.

TriVn'uig—\\SV{0 has established a

ew committee on management and

aining, Johnson reported. Its pur-

ose is to assemble and exciiange data

n management techniques and spe-

ializcd training.

Research— \^. Grant Mickle, execu-

ve director of the Highwav Re-

:arch Board, gave a rundown on the

rogress being made to date under

sational Cooperative Highwa\- Re-

:arch Program and other research

rograms, and stressed comprehensive

ransportation planning as a major

rontier for future research efforts.

The next W.-\SHO conference \\\\\

le held in Santa Fe, New .Mexico.

fhc date has not been firmed up, but

t is expected to take place in June

965.

HEWES AWARD
Continued from poge J9 . . .

ity." This paper contains the prac-

tical results of more than seven years

of observations and research in free-

wax- traffic flow and is acknowledged

to be one of the most comprehensive

and useful compendiums of informa-

tion in this field which is available. It

was presented to .X.ASHO (Com-

mittee on Design) at the 1962 annual

meeting and to the Highway Research

Board in Januar\ , 1963.

Two of .Moskowitz" more recent

reports ha\e been in the increasingl\

important area of the overall trans-

portation complex in metropolitan

areas. The latter of these, "Living and

Travel Patterns in Automobile-Ori-

ented Cities," was presented in Octo-

ber, 1962, at a national sxmposium in

Detroit and has since been widely

quoted and reprinted for its practical

approach, in human terms, to the

hitherto highly theoretical problem of

personal transportation. (See page 47

of this issue.)

Is ITE Officer

Aloskowitz is a long-time member

of the Institute of Traffic Engineers,

and recentl\ stepped up from the

vice-presidenc\ to the presidenc\ of

its Western Section. He is also a mem-

ber of the .American Society of Civil

F'.nginecrs and of several committees

of the Highwa\ Research Board.

The Hewes award has now gone to

Californians four times. .\ cow inner

in 19.^2 was J. \ . .McWilliam, in rec-

ognition of his devising methods for

using tabulating machines to process

the field notes obtained with gyro-

scopic equipment. Division Commu-

nications F.ngineer .Arnold H. C^ar\er

w as the recipient in 19.^4, based on his

leading role in tle\cloping a statewide

highw a\' communications network.

.And in 1962, Senior Bridge F.ngineer

Roger D. Sunbur\ and Senior F.n-

gineer Welding Technologist Paul G.

Jonas shared the award for their joint

contribution to the design and use of

high-strength steel in large highwax

bridges and the related development

of arc welding.

Alfred E. Heller Is

Named to Commission
Alfred E. Heller, Nevada Cit\- pub-

lisher, wms appointed to membership
on the California Highway Commis-
sion b\- Governor Edmund G. Brown
on July 20, 1964.

Heller succeeds .Arthur T. Luddy
of Sacramento, who was appointed by
Governor Brown in Januar\- 1959 and

reappointed for a four-year term in

ALFRED E. HELLER

[anuar\ 196.v but who resigned in

JuK' of this \ear because of ill health

which prevented hiiu from attending

commission meetings.

Heller has been publisher of the

Nevada Cit\- Siin;j,et since 1959, and

is president of California Tomorrow, a

research organization concerned with

problems of California's continuing

urowth. He is co-auth(jr. with Samuel

\\'ood, of California, Goiiiv Goiiiy;

. . . and The Phantom Cities of Cali-

forjiia.

A nati\e of San Francisco, he at-

tended the Putne\- School in A'ermont

and was graduated from Stanford

University He .served in the U.S.

.Arm> from 1952 to 1954, including

dut\' in Korea.

Heller's home is in Grass V^alley.
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Urban Planning Progress

Recent actions in the San Francisco

and Los Angeles areas highlight con-

tinued progress toward cooperative

transportation planning b> all units of

government in urbanized areas of the

State.

On June 5, 1964, the Bay Area

Transportation Study Commission ap-

pointed Richard M. Zettel of the In-

stitute of Transportation and Traffic

Engineering, University- of California,

to the position of Stud\- Director. He
will supervise the coordinated nine-

count\- study called for h\ the State

Legislature which created the "BATS"
Commission in 1963.

On July 2, 1964, the Advisory Com-
mittee of the Los Angeles Regional

Transportation Stud\' approved a pro-

posed agreement which will be sub-

mitted to cities, counties, and State

agencies in a hve-count\- area. This

agreement w ill formalize activities

w iiich have been carried on under the

informal "LARTS" organization since

1960.

Comprehensive Planning

The Ftdcral Aid Mighwas Act of

1962 states the congressional intent

that after July 1, 1965, the Secretary

of Commerce shall not approve for

federal aid any highway projects in

urban areas of more than .i(),()00 popu-

lation unless such projects are based

on a continuing comprehensive trans-

portation planning process, carried on

cooperati\cl\- between State and local

communities. (See "Urban Planning,"

California Highii-ays and Public

Works, Alarch-April 1963.) To date

three urbanized areas in California

have been appro\ed by the Bureau of

Public Roads of the Department of

Commerce as qualified by cooperative

agreements and established planning

processes which meet the terms of the

Federal Aid Act.

First of the California urbanized

areas to qualif\ was Fresno. The

By C. G. BEER, Urban Planner

Fresno Area Lransportation Stud\

(FATS) had been operating infor-

mally since 1961. To meet the specific

regulations of the Federal Aid High-

way .\ct a formal agreement betu een

the City of Fresno, the City of Clovis,

Fresno Count\- and the State Depart-

ment of Public Works was executed,

and Bureau of Public Roads approval

was secured in .March 1964.

Similar Agreements Executed

Next, the Santa Barbara and San

Diego urbanized areas executed simi-

lar agreements. The Santa Barbara

organization is referred to as the

South Coastal Transportation Stud\'

(SCOTS) and involves the City of

Santa Barbara. Santa Barbara (jjunts'

and the State Department of Public

Works. The San Diego urbanized

area, like the Fresno area, had

pioneered such cooperative planning

for manv \ears. A formal agreement

to meet the requirements of the Fed-

eral Aid Act was prepared largel\

through the efforts of the City of San

Diego, and has been executed by San

Diego County, 12 cities, San Diego

Unified Port District, and the State

Department of Public Works.
Other urbanized areas in which or-

ganization and agreements are being

processed are Sacramento, Stockton,

and Bakersheld. Although not quite

up to the 50,000 population which
would bring it under the present re-

quirements of the Federal Aid Act, the

Eureka area in Humboldt Count) has

organized a similar procedure.

Cooperation Is Stressed

The purpose of all these efforts is

to achieve maximum compatibilit)' of

highwa\- transportation networks with

local land use plans and rail, air, and

water transportation s\'stems in urban

areas b\' means of cooperative long-

range planning. Fiie Federal Aid

Highwav Act will affect the avail-

ahilitN- of more than 5250,000.000 per

\ear in Federal highw a\' financing for

urban projects after July 1, 1965.

These funds pla> an important part in

present programs for improvements

on the Interstate as well as the State

primar\ and county secondary road

s\stems.

NEW LEGISLATION TIGHTENS CONTROL ON BILLBOARDS

1 igliter control regarding coninier-

cial billboards located along State

iiighways w ijl go into effect on .\la\'

15, 1965, when the Collier-Z'berg Act

becomes operational.

The new legislation (Senate Bill

Xo. 44) will prohibit some types of

billboards along particular stretches of

tiic Interstate System.

It will double the general license

fee from S65 to SI 30. Structure per-

mit fees w ill increase from their pres-

ent S2 level to $5.

Owners of signs adjacent to land-

scaped freewa\ s w ill bcnerit from the

legislation, howexer, for it extends the

removal period for signs now in place

from the present one \ear limit to

three \ears.

Rules and regulations will be pro-

muluated l)\ the Director of Public

Works.

The Director is authorized to enter

into an agreement with the Secretarx-

of Commerce to obtain additional fed-

eral funds for which the State be-

comes eligible through provisions of

tiic act.
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HR 381 Results Summarized in Reporf fo

Highway Transportation Agency

The continuing growth in motor

hides in California is assuming the

oportions of a tidal wave; and when
does, California state agencies con-

rned with motor vehicle o\\nership

d use hope to be prepared.

The Legislature started to probe

e problem of the phenomenal

owth of automobiles using the

ite's highways and freewa\-s in 1959.

ouse Resolution No. 381, calling for

stud\- of state functions bearing

ion the motor vehicle, was adopted

en; and now, the results of this

ree-phase study have been summa-
'.cd in a comprehensive report to the

igh\\'a\- Transportation Agency.

The report points out that the

olden State is heading rapidly into

expansion of motor vehicle traffic

yond auNthing the world has ever

lown.

Forecast for 1980

In 1962, state-registered motor ve-

cles numbered 9,500,000. By 1980-

short 16 years from now—projec-

3ns indicate that there will be a gain
' 8,000,000 vehicle registrations for a

tal of about 17,500,000 vehicles in

e State. In terms of annual travel

ileage, the 76,000,000,000 vehicle

iles chalked up by 1962 drivers in

.ilifornia will have burgeoned to a

aggering 200,000,000,000 miles in

)80.

Fortunately, California has a highly

icelerated highwa>' development pro-

"am, and planning and programing

ir this first-rate highway plant extend

r into the future. To complement

le physical plant, however, it is nec-

;sary to find means of full\- utilizing

le facilities that will be available. The
cw problems which increased traffic

ill bring to the highwa>- user must

c soUed. The state agencies involved

1 the care of the motorist must meet

ic responsibility of providing effi-

ient, safe, and convenient motoring,

"he question which must be answered

1: How can this best be doner

Factual Approach

The development of a factual ap-

proach to future traffic demands was

also of concern to the U.S. Bureau of

Public Roads, and their financial as-

sistance toward the stud>" indicated

that this State's findings would be of

national interest.

Out of the study, which enlisted

the aid of more than 250 individuals,

representing the Legislature; state, fed-

eral, and city administrations; private

business; and the public, have come
suggested improvements in five areas:

Driver Licensing, Financial Responsi-

bilit>'. Highway- Patrol Supervision

and Services, Highway Traffic Opera-

tions, and \'ehicle Registration and

Titling.

Directed by the Automotive Safety

Foundation of \\'ashington, D.C., with

Louis R. Alorony as Study Director,

the planning report sets forth 27 rec-

ommendations requiring legislation, 75

suggesting administrative refinements,

and 25 revealing areas where further

research and stud\' are needed.

Recommendations Listed

Brieflv stated, the recommendations

of the stud>" include:

• Establishing a sufficiently large

staff of driver improvement ana-

lysts to work with problem

drivers, using driver improve-

ment schools to reeducate those

with poor driving habits.

• Requiring every person 18 or

under to complete a driver edu-

cation course prior to being li-

censed, and ultimateh- requiring

all beginners, regardless of age,

to complete sucii a course.

• Broadening the functions of the

Highway Patrol to include more

rapid assistance to the disabled

vehicle, removal of traffic hazards

such as spilled loads, and rapid

clearing of accident scenes.

• Developing a plan for emergency

closing of freeway entrances and

exits by using remotely con-

trolled electronic devices.

• Expanding the information and

education programs to provide

additional education to benefit

the motorist.

• Establishing research in areas of

state government (relating to

motor vehicle ownership and

use) where there have been few-

depth studies aimed at increasing

factual data.

• Implementing automation and

electronic data processing equip-

ment for immediate identification

of problem drivers on a statewide

— and eventualh- nationwide —
basis.

• Starting a cadet training program
whereby Highwa\- Patrol candi-

dates begin an apprenticeship at

age 19 and enter the Academ\-

for Traffic Officer training at age

21 after completing two years of

preliminary assignments.

• Providing the Patrol with fixed-

wing planes and helicopters for

more efficient surveillance of traf-

fic conditions.

• Investigating the possibility of

automobile registration for the

lifetime of a \'ehicle.

A limited number of copies of the

report summary are available upon re-

quest from the Highway Transporta-

tion Agency, 1120 X Street, Sacra-

mento.

NEW BRIDGE TRAFFIC HIGH
For the third C()nsccuti\"c month, a

new traffic record was set on the San

Francisco-Oakland Bay Bridge.

On Friday, June 12, a total of 152,-

073 vehicles crossed the bridge in a

single day. The previous high of 148,-

1
3' vehicles was made on May 8, 1964.

During the first five months of 1964,

a total of 18,889,872 vehicles have used

the Ba\" Bridge, an increase of 9.4 per-

cent over the comparable period of

1963.
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Improving the Redwood Highway in Marin County in the vicinity of San Rafael. This photo was made in March, I 916.

The Redwood Hiqhgnwdy

The automobile driver today who
speeds in almost carefree travel along

our modern high\\a\s is often com-
pletely unaware of how close behind

him is the age of the horse. Although
railroads and canals were doing much
of the long haul freighting in the

countr\- by the middle of the 19th

centur.w all other hauling was done
either with horses, mules or oxen. In

the ISSO's the United States had lit-

erally millions of draft animals.

One authorit\' points out that at

this time there were more than 100,-

000 mules and horses being used e.\-

clusivelv on city street car lines. A
public transportation compan\- in a

large city realized several thousand

Part II— Building the Road

By JOHN ROBINSON

dollars annuallv from the sale of ma-
nure alone

!

In California, transportation \\as

several decades behind the eastern part

of the United States. It had been e.x-

clusivel)' a cattle country until about

1!S50, with almost no centers of popu-

lation, and tra\ el w as mostly on horse-

back.

Despite its rich mines and great

acres of productive farm land, the

State had not developed a strong tax

base even b\' 1900. .-Mthough one of

the largest of the United States, it w as

relatively poor. The few well popu-

lated areas in California got first at-

tention for roads, w ith most of the fi-

nancing for these roads coming from

the countN treasuries. The rich coun-

ties had good roads, the poor counties

iiad poor roads. In general, of course,

the pourer counties also had the mobt

formidable terrain.

There was little coordination of sys-

tems. Counties brought their roads up

to the county line and stopped. There

was no standard maintenance proce-

dure. Signing was crude, amateurish

and usuall\' onl\' of local value.

Oissatistied with this way of build-

ing roads, the people of California be-

gan to think in terms of a state system.

Earlier etforts had been conhned to

the trans-mountain routes, and one

"Redwood Park State Road", which

w cnt through Santa Clara, San Mateu
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nd Santa Cruz Counties. The road

•as required to go through "Saratoga

jap" and through the Santa Cruz
lountains to the "California Red-

"ood Park." This is now Big Basin

tate Park.

On November 8. 1910, the Gover-
or signed the State High\\"ay Act. to

e effective the 31st of December.
? 1 0. This \\as in response to gro\ving

ressure for a state system, and an

atcome of the "good roads" move-
lent ^\•hich was spreading over the

itire United States w ith the advent

F the automobile.

The act said the state system ".
. .

lall be constructed ... at a cost not

) exceed $18,000,000 . .
.". The

one}' was to come from 18.000 suit-

)le bonds issued by the state govem-
ent in the denomination of S 1,000.

ated the 3d of July 1911. they bore

terest at 4 percent, and were num-
:red from 1 to 1 8.000. The first 400

these bonds were to fall due in

il>', 1917, and succeeding blocks

ch year thereafter. Sale ^\ as to be
ider direction of the Governor and
oceeds went into the State High-
ay Fund. (The final block of this

;ue was redeemed in 1961.)

The act called for construction of

system of "highways . . . permanent
nature . . . finished with oil or

acadam ... or such other material
." as might be judged suitable by

e engineers. An act also was passed

r organizing highway districts and
r the provision of maintenance
nds.

Of this SI 8.000,000 first issue of

ilifornia Road Bonds, the State man-

ow: View of the old Bell Springs Route, here of

1870'

Conjfrucfion mishap m Sonoma County in the Healdsburg area, in 191.1. Esfob/ishing o stable road
foundation has frequently been a problem on the Redwood Highway.

aged to sell only $4,280,000 worth.
The counties had to subscribe for the

rest. Humboldt County subscribed

$600,000. .Mendocino County $445,-

000, Sonoma County $220,000, and
.Marin County $150,000. Sparsely

settled Del Norte County was not
able to buy anv.

As soon as the mone>" was available

the neglected north coastal area road
began to get attention. One of the

first contracts let in 1912 was for

grading from the south .Mendocino

County line to Hopland. Another was
let for paving with asphalt almost 14

miles of the road from Healdsburg to

Santa Rosa. Several other contracts

were let but these were the t\\ o larg-

est. By 1914. of the 381.2 miles be-
tween Sausalito and Crescent Citv.

11 1.6 miles had been surve\ ed or sur-

ve>' was under m ay.

The surveys themselves represented

tremendous effort. There were no
roads for the surveyors to bring in

their equipment and it had to be
brought in to their tent camps b>-

pack horse. Sometimes the slopes

along the route w ere so steep that the

surve\ors could not even use animals

to carry their equipment but had to

pack it on their own backs. Often

the\ had to feel their w ay around the

side of perpendicular cliffs, where

about 4,000 feet altitude running along the lop of the ridge. This road was the only route from the
s until about 1920. It can still be travelled in good weather.



Survey crews fording the Eel River while laying

out the original Redwood Highway route through

the South Fork Canyon.

later a ledge w ould be carxed out to

carr\' the new road.

Although earh' road sur\e\s had

shown the road should go through the

main fork of the Eel, this was no

longer possible because the railroad

had alread\' gone down this canyon.

Were a road to be located down this

can\on when the railroad had already"

taken all the best sites it would be

prohibitively expensive. The only

other feasible route was the South

Fork, w hich was somewhat less diffi-

cult, though longer.

The railroad actually beat the high-

wax' into Eureka by several years.

The San Francisco Chronicle on Oc-
tober 24, 1914 carried a story head-

lined "Whistles Shriek Joy While
Crowd x\pplauds a Great Undertaking.

Miss Alice Palmer christens the new-

line with bottle of California cham-

pagne." One paragraph of the story

read "Engineers, shovelmen and tun-

nclinen, who in seven \cars built the

level pathwa\' along the granite wall

of the Eel River Canyon and straight

through the rock of iutting promon-
tory, held it their railroad. . . . Finan-

ciers, who paid the bills at the rate

of 125 for ever\- inch of the 10.5 miles

of the 'gap' that has been filled,

doubtless acquired some legal interest

in the propcrt)-; but toda\- I'.ureka

and I lumboldt Count\ took posses-

sion."

Message by Smoke Signal

The final Imk.iyi.' poinr w.is Ml

miles south of l-'.urcka near the c<iunr\

line. Suitably, the message was c.inietl

to the outside by smoke signals. 1 lircc

iuiiulred celebrating people left San

l-rancisco that da\' on the ":i5 a.m.

fcrr\ to take the "Se(]Uoia Special."

w hich had steam up and w as waiting

at the Sausalito fcrr\ landing. They

triuniphantlx' rode northward past

cheering crow ds at Santa Rosa, L'kiah.

Willits, and Asti. Luncheon was

served on board. Then the\' left the

more level southern countrx and

began the climb into the mountains

and through the rugged canxon.

L'nfortunatelx thcx didn't quite

make it on schedule. About 50 miles

south of Eureka the Eel Canxon gave

warning of its future actions by

dumping a slide .^00 yards long on

the tracks, delaying them a whole

dax . When they finallx' made their

x\ax- through Fort Sexxard, Shix-elx",

Scotia, Alton, Fortuna, Fernbridge,

Lolita, South Bay and triuniphantlx-

into the terminal city on Humboldt
Bax-, the huge whistles of the logging

mills blasted forth great shouts of

welcome.

Although on November 7, 1916

California voters ckaved, nearly four

to one, a new- bond issue of 515,000,-

000 for state highxxax-s, xxork on the

«. 7a'.jl»i»:' ^Jt:

4

Survey crews here moving comp while developint

the South Fork route. Terrain was so rugget

animals could not get through.

Redxvood Highxvax- fell off becaust

of demands in other parts of the State

In the xears 1915-1916 Humbold'

Countx- onlx- got 6.93 miles graded

Del Norte Count>-, none; Mendocinc

Countx", none; .Marin Count)-, none

Sonoma County, 8.12 miles gradcc

and 7.01 miles thin asphalt surfaced

Hox\ever, the new Eel River bridge

south of Scotia, no mean undertaking

XX as completed in June 1916. i

"Kennedy's Survey Party" in camp near Leggett in 1913.
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People Eagerly Await Rood

Nc c-"~; ef~. :-e-e were always a

few" cc""" "- " crway. and the

work Mc;;: ^ .^_„ ::.onth by month

while the northern connt}- residents

attdously awaited its completiorL In

1916 the Califorma Hsgb-j:jy Bulletin

said 'It is doubtful whether the com-

pletion of any stretch of road in the

State is looked forw ard to locally and

also by the general public with more

eagerness than the gap between Cmn-
mings and the Humboldt Count>" line,

a distance of 29.3 miles ... as this

change in route of the San Francisco

overland road means the elimination

of 2,686 feet of hea\"> grades, its im-

portance mav be readily conceived

. . . construction entails the erection

of several bridges of permanent na-

ture, among which are Cedar Creek

Bridge. ?50 feet in length. 135 feet in

height; Rock Creek Bridge. 210 feet

in length. 115 feet in height; and the

two crossings of the South Fork of

the Eel River, each 350 feet in length

. . . the countr}" traversed is in a vir-

gin state, for the most part devoid of

w agon roads or even passable trails

except those made ^\"ithin recent years

by the state highw ay surveyors . . .

the scener>" is unsurpassed in Califor-

nia and the Redwood forests. River

view3 and picturesque ruggedness will

be a revelation to the tourist."

The Bulletin had this to say about

the old route, the notorious Bell

Springs Grade. "After the first rains

come which generally occur in Octo-

ber, this road is impassable for motor
vehicles and even for horse drawn
vehicles. AMien snow storms set in.

transportation is limited to saddle and

pack animals." (This was in the year

1916.)

Twenty and Thirty Percent Grades

""Tne oegiiiTiing :: cr.c iscent on
die south slope is at Cummings. a post

office at the foot of "Rattlesnake

Grade". The elevation is 1,414 feet. A
climb of 2.686 feet is made up and

down grades exceeding 20*^. to the

annmit. which is distant 12 miles, to

an elevation of 4.100 feet. From this

point a descent of 3.937 feet is made
on up and down grades, some of them
as high as 30 percent, to the town of

Dver\-ille. distant 46 miles from the

summit, elevation 163 feet."

mfV"^
Higtnmf noriA of Peiatama in tAanb, 1916.

One of the factors affecting road

construction during World \Var I

w as the aiff control exercised by the

War Industries Board, w hich made it

ver\" difficult to ship highAvay mate-

rials. Furthermore, labor was scarce,

since wages were high in the indus-

tries constructing ships and other war
materials. During 191" contract costs

rose from 40 to 60 percent. Many
contractors suffered and many con-

tracts w ere completed at a loss to the

contractor. As a result, in 1918 about

80 percent of the projects were
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South Scotia Bridge, Humboldt County, under

construction. Note fo/seworlc of local timbers.

Photo mocte October 28, I9I6.

deferred. However, California did

much better than cast of the Rockies,

\\ here road building was stopped al-

most completel\'.

California had one advantage in its

Convict Act of 1915. This law

allowed the State to use certain

trusted convicts on road-building

jobs. During the war these men were

>,^^i*>-

Mechanized equipment used on a (ob in early days ol modernization of Redwood Highwoy near

Cummings, Mendocino County. Note right hand drive on trucks, and loads of hay for mules and horses.

used quite effectiveh' on several roads,

including the Redwood Highway.

Best Convict Camp

The Mendocino Count) camp was

considered the best of all the camps

used on various jobs throughout the

State. During the war when free labor

was commanding about $3 per day,

the cost of convict labor per "effective

Double arch bridge with trusses mode ol wood, under consfrucfion of Rock Creek, Mendocino County,

1 91 6. Note legs of tower on for bonk, used to support lines for transporting materials into positron.

Bridge was replaced by a concrete one in I930's.

man da\" at this camp was S2.53. This

figure included the cost of their tdnd

and lodging, overseers, and all other

necessary equipment and supervision

In Mendocino Count\- the use ui

convict labor started early. The l.u\

was effective in August 1915, and 1)\

September the first camp of 30 men

was established in the northern part ol

the county. Ultimately the work wa^

expanded to several camps of 125 men

each, working \ear-round, ever\ d.i\

but Sunday, in an area where annua:

rain and snowfall was 70 inches.

Materials Via Westport I

^^"hen construction was started or

the South Fork of the Eel. there waj

no adequate road connection in eithei

direction through what was literalh

virgin wilderness. .\n emcrgenc\- hau

road had to be built from Lcggeti

\'allc\ to Westport. Here was a littU

harbor where steamers could enter ir

good weather and unload supplies

which then were hauled in wagon;

c)\cr the interminable ridges to tht

South Fork canyon.

The first two \cars of the worl

were entircl\ b\ pick and shovel:

\Micn a trail was finalh' pushcc

rhi-ough to Cummings. teams wen
brought HI to help. In 191,S the firs

steam shovel got on the job.

But progress, although slow, con

tinned. By 1918 paving was completec

from Sausaliro to Hcaldsburg and oi
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i-^rW?
about 10 miles of highway in the vi-

cinit> of Ukiah. Despite the war and

the terrain, most of the route north to

D\ erville was either graded or under

contract. There was a 10-mile section

finished from Eureka to Areata, but

from Areata north to Crescent Cit\'

the route was still only in a proposed

state. Be> ond Crescent City there was

nothing even proposed!

During this same period, w hat we
now know as US 99 \\"as virtually

complete from Red Bluff to Los An-

geles. El Camino Real was complete

from San Francisco to San Diego.

Bv 1920 there was a passable road

between Sausahto and Eureka, but as

Above; Bar at Big Lagoon in ?920's was so high, lagoon could not drain into sea, and water rose to

level of causeway, necessitating drainage ditch to get water into ocean.

late as 1925 there \vere still long

stretches which were unpaved. In 1923

the road between Crescent City and

Grants Pass was designated US High-

way Route 199 and included in the

Forest Highway System. The Bureau

of Public Roads made considerable im-

provement on the old Gasquet route

between 1924 and 1926. In 1926 the

State improved and realigned a size-

able piece and took over maintenance

of the entire route to the Oregon line.

Smith River Rampages

The State had just opened the first

par: of this route when the Smith
River rose to the highest level ever
recorded. .Many sections of road were
completely washed out. Fills built at

great labor were s\\ ept a\\ay. Even at

prices prevalent in those days repairs
cost several hundred thousand dollars.

July-August 1964

Early type earihmoying equipnuent used in Del Norfe County construction. Note that engine burned wood

State. These were indicated on a map
with a little black circle where each

bridge was needed. It made this sec-

tion look like a bunch of grapes, with

barely room for all the circles. Cross-

ings at these points were still being

made as at the Klamath River by
primitive ferry, or fording.

From the mid-1920"s. the story of

the Redwood Highway was the care-

ful husbanding of funds to complete

the unpaved sections, and the grading

and paving of those sections on which
no work had yet been done. By 1930

the entire highway had been "im-

proved." Unfortunately, these "im-

provements" were to standards based

on survevs made prior to \\'orld

War I!

In the 1930's most of the work on
the Redwood Highway consisted of

widening and realignment. A typical

project was a 9.32-mile section in Del

Xorte Countv which was realigned at

Note County, not far from the Humboldt County tine,

to get bench wide enough for narrow two-lane road.

A great portion of the section be-

tween Areata and Crescent City had

had no work done on it at all by the

mid-1920's. In 1924 a sur\"ey was made
of highwav bridges needed in the

Below: Power shovel working at Alder Bluff in Del

about 1925. Cut must be made 32 feet deep here

^-

1/t ^-T if< .'



Orick, northern Humbo/d( Count/, about 1925. Vehicle stopped at post office is "stage" running between Crescent City and Eureka at that time. Note big

wheels and high clearance. Gasoline in mare primitive areas at that time was hauled in steel drums seen at extreme left, and attached, a drum at a time, to

pump at service station. Signs say "Orick Post Office," "Notary Public," and "Orick Cash Store."

a cost of a little more than 1700,000,

eliminating 205 curves.

There were a number of similar

projects indicating that the days of

contracts for a fe\\' thousand dollars

w ere past. .Million-dollar jobs were by
no means uncommon and with the

tremendous increase in automobile

traffic the constant pressure for ex-

penditures all over the State prevented

improvement of any large sections of

Redwood Highway mileage. Even
tdtlay there arc many miles of this

original alignment, built for 20-mi!e-

an-hour traffic, still in operation.

Nearly all of the bridges con-

structed on the first alignment were
of timber and had to be replaced in

the j!0's not only because they were
beginning to be structurally unsound
bur also because the\- were of inade-

quate design for later traffic needs. In

1917, when many of these bridges

were built, the problem of getting

steel to the site was almost insur-

mountable. It was customary to buy
timber near the site, and bring in a

portable sawmill with which to cut

the necessary badge members.

Perhaps the biggest single change in

the Redw ood Highway ^\"as construc-

tion of the Golden Gate Bridge. It was
dedicated in j\Iay 1937 and opened
dui'ing 1 1 days of "revels, pageantry,

parades, and civic demonstrations-

thrilling shows on land, water and in

the air."

Actually the bridge itself is not a

part of the State Highway S>-stem. It

was built and is operated b\- the

Golden Gate Bridge and Highway
District, which represents a group of

Section of Redwood Highway in Del Norie County, in March, 1931. To widen this section it was extended
out on viaduct using 30-inch limbers 60 feet long.

counties. Cost of the bridge was about-

$35,000,000. Toda\- this amount would:

hardly build the abutments.

The Division of Highwa\s designed)

approaches on both sides and did the

engineering work for the tunnels at

the top of the Waldo Grade. The ap-

proaches were elaborate, particulai'K'

on the San Francisco side, but almost

immediatel\- the .Marin County side

was found to be inadequate because

the traffic increase was much greater!

than anticipated.

rhis was by now true along the en-,

tire length of the route. Traffic loadS|

were building up. .Money which

should have gone for realignment and

modernization too often had to be

used for stop-gap jobs. Still, many
three- and four-lane sections were|

built, particularl\' on the southern end

of the route, where there was already

a hint of the rapid urban growth of

p(isf-\\'()rld A\'ar II \ears.

Also, during the 30's the State took

o\er Highwas 1, now called "The
Shoix-line Highwa\". The necessit\'

for construction of dozens of bridges

on this route diverted sizable amounts

of north coastal funds from the Rcd-

w ootl Highw a\

.

During \A'orld War II, recreational

highwa\ s and nian\- secondary- routes,

were ignored in favor of improve-

ments on routes which were con-

sidei'eil defense highw a\s. 10 some

extent the Redwood Highwa\- was

a defense route for protection of the
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coast but this was not given great

weight in allocation of funds. Except

for sections near defense facilities,

ver>" little improvement work was

done during '\^'orld Wnv II.

B\ the end of ^^'o^Id War II the

Redwood Highwa\' was farther be-

hind the rest of the state sxstem than

before. Conversely, after the war
there was a greater interest in recre-

ation and driving. As soon as the fac-

tories retooled for peace-time pro-

duction, automobiles crow ded onto

the highway's in greater numbers than

had been dreamed of in prewar \'ears.

Because of expanding urbanization,

interest in the outdoors increased in a

sort of cultural claustrophobia. People

wanted to travel, camp, hike, or just

drive for pleasure. The redwoods had

been publicized so widely and so often

that they were internationalh' known
and one of California's great attrac-

tions, so a great deal of this traffic

found its way to the Redw ood High-
way.

All the State could offer this traf-

fic was the tortuous and winding

route which, although realigned and

improved to 1930 standards in some

places, was still dangerous and difficult

to drive over much of its length. The
tourist from the east was frightened

b\' the tortuous curves along cliffs

high above the river. He was exasper-

ated by the tw isting, w inding route

anions the sreat trees which cut down



-•^^y#^
Digging out road after zliff slid into ocean, Del Norte County, 1925.

on speed and caused long queues to

build up behind truck traffic.

The trucks were another element

in the problem. Until World War II

the logging railroad was still carrying

logs in many parts of iMendocino,

Humboldt and Del Norte Counties.

By the time the war was over, logging

had moved into the interior, a\\a\'

ficim the railroads, and the modern
logging truck with its greatly in-

creased power and size was evolved.

It could carry heavier and bigger

loads, and was more mobile.

In addition, people were settling in

the northern counties in greater num-
bers. They increased local traffic, and

local truck traffic also increased to

serve them. Just as the small railroads

had disappeared from the scene, so

had the small coastal schooner. Wh\-
handle cargo several times when the

truck could deli\'er direct to the

bu\er?
9.ecoT\%iTucy\or\ over s/rc/e \r\ Mendocino County in

ihe Rattlesnake Summit area in late I920's.

Even when powered equipment such as this Liberty dump truck could get to site, it could carry little more load than mules and wagon, and repairs after

slides were slow and laborious.
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As a final coup de grace to the old

lad came the modern motor car with

; low center of gravity, lo\\- driver's

at, and high speed. From a practical

ewpoint the driver's visibility was

It, while his speed was increased.

11 over the country, this required

ore carefull\- engineered highwa\"s.

he Redwood Highwa>- was no ex-

;ption. Its accident rate was building

) every year.

In a very real sense a road today in

ir fast moving technology is much
ce the cars that use it. To the people

ho live near the new road and those

ho drive on it, it is a broad, shining

mbol of modern science. But, in the

;sign of the cars which use the road,

;\v ideas and new techniques are de-

:loped. So are better ways found to

did roads. Traffic loads increase,

he motorists themselves demand
gher standards. A generation passes

id the road is obsolete once more.

In those sections where roads were

asonably well-developed before the

Ivent of the motor car which so dra-

aticalh' accelerated the pace of road

jilding, the road builders have been

)le to stay more or less even with

le demand. In those places which
ere undeveloped prior to the advent

the motor car the problem has been

:ute. This has been true of US 101 in

alifomia north of San Francisco.

(The third and concluding article

this series will cover the post-

/orld War II development of the

edwood Highway to date.)

suits of reversing curves were often the same
in the 1930's as today.
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This view of the old Ridgewood Summit road south of Willits in 1938 is typical of old "reversing curve"

type of construction used in those days. Earthmoving was slow and costly, and road had to follow the

contours. This rood has been realigned and widened to four lanes, hut many miles of the Redwood
Highway still follow contours.

Above; Loss of considerable section of road due to slipout north of Cloverdale, Sonoma County. Stream

is upper portion of Russian River.

Below: Rock slide in road. Redwood Highway north of Leggett, April 7, 1948.



Banks of the San Gabrie
Iniersfate 605 Will Serve Historic, Fast-Developing Area

As Easterly Leg of Los Angeles Metropolitan Freeway Loop

By BARRY COHON, Assistant Information Officer

DIM i;i( I

VII

A few blocks

north of the pres-

ent intersection of

\\'hittier and Nor-
\vM<. Boulevards in

the Cit\- of Whit-
tier, lies the spot

w here the creation

of the world began.

So goes a recorded

Indian legend.

Within sight of that venerable loca-

tion, histor\- is in the making again,

with the completion of the first link

of Interstate Route 605, a freewa\'

paralleling the east bank of the San

Gabriel River. Eight contracts, now in

\ari()us stages of work, w'ill provide

an unbroken 23.4 mile arter\' h\ mid-

1966, running from the San Diego

Freeway (Interstate 405) in Orange

Count)- to the San Bernardino Free-

wax (Interstate 10) in Baldwin Park.

Future noninterstate extensions north-

ward and southward will add approxi-

matcK' another eight miles to a route

known unofficially as the San Gabriel

River Freeway.

This iO-mile frcewa\', costing over

360,000,000 to construct, will serve

territories as varied and fascinating as

an\- in the State. Beach playground,

poultr\- and dairy farn\ oil field, bed-

room suburb, college campus, country

club, and historical landmark— all line

the route which will form the eastern

portion of a huge loop around the I.os

.\ngeles metropolitan area.

First Completed Section

On June 10, .Ma\(ir .Monte U'ickt

of Whirtier prepared to cut the ribbr

on the first completed stretch of tl-

new route. Recalling his childhm

da\ s in the area, he said: "I used

watch them shooting Tarzan pictur.

down in the gull\' where this nc

freeway crosses Whittier Boulewir

Those were the da\s of silent picturi

The\- would water their elephants .

tile ri\er right alongside here, and

used to ride on the elephants." He w .

standing on the northbound lanes

Interstate 605, a few hundred >ari

north of \Miittier Boulevard, with tl;

San Gabriel River channel on 1;

right. A few minutes later, he got im

a new black sedan and led a nu)torca<!

SOUTH

^|;|j/ia»J|

605

looking south along Interstate 605 Freeway near Rose Hills Road.
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ver the spot where he had once

itched n ride on an elephant.

Typical of the enthusiasm with

hich San Gabriel River \'alley resi-

ents welcomed this new stretch of

reeway, Assemblyman Joe Gonsalves

f the 66th District addressed the dedi-

ation luncheon on his work with the

issembly transportation committee

nd the progress of the Freew ay-Ex-

ressway system. Gonsalves, former

ia\or of Dair\- \'alley, has more than

passing interest in the value of the

y^stem, being the scion of a pioneer

imilv in the entire dairy farming in-

ustry of Southern California.

Discussing various aspects of the

igh\\a\' program, T. Fred Bagshaw,

.ssistant Director of Public Works,

^presented Governor Edmund G.

rown. He highlighted the importance

f public acceptance and undcrstand-

ig of the freeway system on the

:atewide level, while Edward T. Tel-

Drd, District Engineer, explained the

anction of Interstate 605 in the

;heme of things for Southern Cali-

)rnia.

Picturesque Freeway

First link to be opened on Interstate

05 is a section between Whittier

oulevard and Peck Road extending

3r .^.3 miles in a cut-fill section over-

)oking the valley and the river. Resi-

ent Engineer, R. C. "Dick" Bek, who
)ok over the job a year ago and saw

to completion, calls this section one

f our more picturesque freeways. A
nooth project in more ways than one,

lis job has a prfifilograph index of 1.6

better than average—and Bek reports

good working relatioHship with the

uhlic, county officials and the Grif-

th Company, prlhic contractor on
le construction of this $5.5 million

roject.

Featured on this section is more
vtensive use of aluminum glare shield

lan heretofore, both on curves and
n straightaways.

S\-nibolizing the historical back-

round of the Whittier-to-Peck see-

on of the San Gabriel River Valley,

le "mansion" of Pio Pico, last Mexi-
an governor of California, stands as

state historical monument facing

ROUTE 605
FREEWAY

what will be the Whittier Boulevard

southbound onramp. The old adobe

boasts a brick well in the courtyard,

and a wine cellar stacked with ancient

barrels (presumably empty). It at-

tracts the student with its authen-

tically restored interior rooms and its

displa\- of relics and documents from
the Mexican period. It also attracts art

classes from nearb\- Whittier adult

high school to sketch its humble
spraw ling exterior.

Restoration Project

That exterior may change its ap-

pearance soon in a new restoration

project based on research by Martin

Cole, curator of the monument. His-

torical accounts of the origins of

the "Casa del Governador" differed

widely and Cole has been able to track

down some of the authentic facts con-

cerning this earl\- California landmark
and the man whose name it bears. Pio

Pico built the adobe dwelling some-

time after his wedding in 1834—ex-
actly how long after remains in doubt.

Old residents remember him in his

eighties, still the dignified Don receiv-

ing visitors on the porch of his home.

What happened to the area around
Pio Pico's mansion after he lost it to

creditors in 1891? The County Road
of those da\s became Whittier Boule-

vard, and the adobe saloon where one

of Pico's sons was killed expanded to

become Jimtown, a patch of substand-

ard housing which has been all but

^\•iped out by the new freewav.

Whittier Area

To the east lies Whittier, a clean

and busy city of some 70,000 with a

Quaker heritage. Gerald Hathaway,
Manager of the Whittier Area Cham-
ber of Commerce, calls Interstate 605

"something we have needed for a long

time, namely a north-south highwa)'

facilit\' that will eventualK- tie in with

the San Bernardino and Santa Ana
Freeways and relieve pressure on

Highway 35. Of all the freeways con-

structed in this area, this is probably

the most beneficial to citizens of

^Vhittier, Pico Rivera and the sur-

rounding communities."

By fall of 1964, Interstate 605 is

scheduled to be open from Whittier

Boulevard to the San Bernardino Free-

wa\', affording sorel\' needed traffic

relief to highway travelers in the east-

ern section of Los Angeles County

and western Orange County. During

1965, the average traffic volume on

this new seven-plus miles of Interstate

Highwa\' facilit)' is expected to reach

45,000 vehicles per day.
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Between rows of tract houses ir Norfolk, the cleared land al the Interstate 605 F,

Bridges cross the river al Rosecrons Avenue and Imperial Highway.

eeway righl-ol-way extends northward iiarolleling the Son Gabriel Ru,

Along the \\;i\. ir will scrxc some
interesting areas.

Radius of Service Extended

l-lanking the t'reewav on the east

is the Rose Hills Memorial Park. Av-
eraging !; funerals a da\ on its 2,750
acres ot lawns, gardens and chapels.

Rose l-Iills serves an area from Pasa-
dena and Pomona on the north to

Long IJeach on the south. Joseph I,.

Seppi. one ot the founders, estimates

that the new freeway will extend the
park's radius of service from 20 miles
to 30 miles.

36

North of Whittier the California
(.'oantry C'luh occupies 13s acres pur-
chased by owner-operator Bill Br\ant
before Route 6()> was adopted. .After
file freewa\ route was put through
his land Bryant proceeded with his

plans an\wa\ and the club prospers
toda\. \n underpass connects the 16

h()les o( the golf course's main section
with the two holes w hich lie west of
the freewaw So. in elfect. the golf
course provides park-like surround-
ings for the frcewav

.

As it passes Rose I lills. the ficewa\'

skirts a large \"ictorian frame house

w here .Mr. and .Mrs. Joe .Moynicr h i\

been living for 30 years. Encruci
rancher Moynicr came to SouHk:
(;alifornia in l')2< from his n.itu

1- ranee. He arrived in I.cjs Antiil

with S" and an aiklress—that of

countrvman named Pellissicr. The l\

lissier dair\ farm was one of the okk
and biggest in the Southland. Aftei

\ears with Pellissicr, .Mo\nier bouy
the lanch he still occupies, w ith its I

room house. 1 ie describes the chaivj

in the \alle\ since 1940 as "prett\ nc

unbelievable." in the old da\ s, the S.

(labiiel River was a torrent which :1
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: ranchers joined forces to dam with

rs and brush for irrigation. .Moynier

is president of the Rincon Ditch

igation Compan\- at that time. But

ar b\ \-ear. the damming job became

iier. until the\ ran out of water,

•acts of homes began to replace wal-

t trees after World ^^'ar II. and

: "big push" came in the fifties.

o\ nier sold the first section of his

ich in 1955 for 55,000 an acre. At

It price, he says, "I left S3.000.000

1 the table." From 1957 to 1961. the

ate bought other parts of his land

r the freeway.

Land Sold for Campus

His old 1mi>vcs. the Pellissiers, sold

me of their land for the campus of

e new Rio Hondo Junior College.

196j! Rio Hondo J. C. separated

oni the high school district and

ought in Dr. Phil H. Putnam as its

perintendent and president. Today,

ith a statt^ of 100 part-time teachers

)lding night classes in local high

hools for 1,800 students. Dr. Putnam

ans for a 1964-65 academic year

rving 400 full-time students at an

)andoned grade school building, in

idition to 2,000 night students at

iriiius other locations. This "holdins

The adobe residence of Pio Pico once echoed to the music of guitars and a 512,000 piano—and ai

fiesfo-fime, fo the laughter of senorifas like Connie Kopenec. Now if laces the Whitfier Boulevard

off ramp of the new Interstate 605 Freeway.

operation" will continue until Septem-

ber, 1966. when the new campus is

scheduled to be completed. Since the

Interstate 605 freewa%' is also sched-

iV'

The California Country Club straddles the heeway norib of Whitfier.

uled for opening at that time, the two
facilities are closely associated in the

minds of the voters, and of Dr. Put-

nam. "When I got here," he recalls,

"I found that three bond issues for the

campus had been defeated. One reason

for it was that the only available site

for the campus is located at the north

end of the junior college district. I

campaigned for the bond issue, using

the freewa\- as a selling point, and on

the fourth try it won." Bounded on

the south and west by Cerritos Junior

College District, the Rio Hondo dis-

trict includes \\hittier. South '\^'hit-

tier, Santa Fe Springs, Pico Rivera, and

parts of Norwalk and La Puente—all

serxetl directly by the new freeway,

which will bring the otherwise se-

cluded campus w ithin eas\' commuting

distance for faculty and students in

even \\ ider-^pread areas.

Shipping Center for Valley

In 1940, Bassett was described as "a

Puente \"alle\ shipping point for

oranges, lemons, walnuts, and vege-

tables." It had a population of 216.

Todav. busv \'allev Boulevard and
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Aerial view shows future Interstate 605 Freeway course northward through a corner o^ Downey. Southern Coiiiornio tajson Company installation is at (ower

left. The three bridges across the San Gabriel River show the locations of Florence Avenue, the Sonfo Ano Freewoy, and Telegraph Road. Beyond Tele-

graph Road, the river divides Pico Rivera on the west from Santa Fe Springs on the east.

the San Bernardino Frcc\va\- form a

triangle with the new 605 freew'ay to

serve the rapidly growing industrial

and residential traffic. Just to the west

of Bassett between the freeway and

the river, lies one of the world's big-

gest duck farms—the only one in

Southern California. Here Air. and

Mrs. I",. B. Bahnsen raise some 80,000

ducks to ship to local tables and also

for export as far away as Hong Kong.

North of Bassett, in the 8-year-old

cit\ of Baldwin Park, some 41,000

people are making a residential and

industrial city—the Cit\- Council calls

it "Hub of the San Gabriel \'alley'"—

out of a communitN" with a rural and

frontier heritage. On land once o\\ ned

b\- the San Gabriel Mission, small

farms, vine\ards, chicken and cattle

ranches flourished in tiie days of the

town's flamboyant godfather, I.ucky

Baldwin. In 187S there was a village

here named Pleasant \'icw, later re-

named \'ineland. Baldwin allegedl\-

[ilanned to eliminate this village h>'

establishing a town of Bald\\in\ illc

nearbw But while \isitintr X'inelantl,

we are told, Baldwin slipped on the

steps of a store and fell backwards

into the arms of the proprietor's wifc.i

Grateful to her for cushioning his falll

he agreed to drop his plans for a rivali

settlement and told her "My name is

\(iurs to do with what \(iu will."

Serves Heavily Settled Area

Southward into the communities of

Pico Rivera, Los Nietos, Santa Fe

Springs, and Norwalk, the new free-

wa\ will be serving hea\il\' settledi

subdivision areas—7 1^ miles of back-l

\aids. hoiilerinu tiie frecwa\- right-of-
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ly and the Edison Company's power

es.

Los Nietos, an unincorporated farm-

{ and residential community, is

rued for the Rancho Los Nietos.

•anted in 1784 by Governor Pages

Jose iManuel Nieto, the rancho em-

iced all the land between the Santa

la and San Gabriel Rivers, from the

)untains to the sea—some 300,000

"es.

After Nieto's death in 1804, the

int became three ranches owned by

heirs. In one of these, Rancho

ita Gertrudes, the villages of Pico

d Rivera sprouted. The two towns

ed up rapidly, and so did the vacant

id between them. In January 1958,

ijorities of the two town's voters

:;ided to join, and the unhyphenated

y of Pico Rivera was born. Back in

: 1880's a flood diverted the San

ibriel River to its present channel,

ving the old channel to be renamed

: Rio Hondo; Pico Rivera lies be-

een them. In much the same way,

C in a reverse pattern, some of the

ffic now passing the town on the

ita Ana Freeway will be diverted

netime around the fall of 1965 to

; new Route 605 Freeway, thus

king Pico Rivera even more acces-
7he San Gabriel Rivei Freeway looking south ham Rose Hills Road interchange

Equipment Plant in left foreground.

'ith the Caterpillar

80,000 ducks live by the freeway.
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sihle to industries like the Ford plant

at Rosemcad and Washington Boule-

vards, one of the town's principal em-

ployers . . . and to Pico Rivera's

population of (>\cr 50.000.

Santa Fe Springs Origin

Moving from the Rancho Los

Nietos south and slight!)- east, we find

ourselves back on Pio Pico's former

spread. Here in 1S80, a certain Dr.

Rogers dispensed mineral baths at his

"H\dropathic Sanitarium and Con-

genial Home." In succeeding \ears,

the Congenial Home and its permanent

residents changed the community's

name to Iron Sulfur Springs, tiicn to

Fulton Weils, then to Santa Fe Warm
Mineral Springs. Finally the "\\arm

mineral" was dropped, the town
which \\as incorporated on Ma>' 1 5,

1957 as Santa Fe Springs, was honored

in 1959 as an .\il-.Aiiierican City.

Today it is primarily an industrial city

of less than 16,000 population, roughly

three-quarters of its land being zoned

iM-2. Hard-working orderly Santa Fe

Springs has come a long way from the

oil-boom days of the 1920's. In 1923,

the petroleum pool yielded 79,000,000

barrels. In succeeding years, com-
panies found it cheaper to import

.\rabian oil than to e.xtract large quan-

tities from the deep wells here. By
1962, quota-controlled productions

from 478 active wells in Santa Fe
Springs totalled 2,445.234 barrels.

Other industries have been brought in

to fill the gap, particularl\- during the

last 10 years. Todays operators in-

clude Pacific Clay Products — largest

plant of its type in the world—as well

as food-market warehouses and meat
proce,ssing plants, a trailer factory, and

new plants under construction for the

Illinois Tool Company and the Xerox
Company.

Reg J. Rcardon of the Santa Fe

Springs Chamber of Commerce spends

most of his time showing new indus-

trial prospects the more than 4,000

acres of industrial land still available,

and he looks to the freeways to en-

hance the value of this land to indus-

trial users.

Norwalk Area Develops

Bedroom for the Santa Fe Springs

oil \\orkers of a generation ago was a

cow -town called Norwalk, dustv in

Insfatfing aluminum glare shield on Interstate Route 605. Shielding is designed so that motorists cannot

see through it at the lorward angle. Thus opposing traffic and its headlights cannot distract the driver.

the summer and muddy in the winter

and otherwise noted as a truck-garder

region and site of a state hospital. The
postwar wave of immigration that hii

Southern California multiplied Nor-
walk's population 10 times and more
by the mid-50"s. and the cow-towr
was gone for good. Incorporated ir

1957, Norw^alk today boasts a popula-

tion of over 90,000, goes in heavil\

for civic planning, and prides itsel)

on the nickname "Ke\stone City."

Foreseeing future concentration of

multiunit and even high-rise apartment

buildings in this area, builders and de-

\elopers count on the freeway net-,

work to bring people and w ealth intcj

Norwalk. The Santa Ana Freeway
(Interstate 5), and future Route 91

Freeways all serve Norwalk, as well

as Downey just to the west. Downey,
named for the Civil War governor of

California, John G. Downcv, is one of

the older settled communities of the'

area, both residentially and indus-

trially.

Threading its wa>- between the

river channel and Studebaker Road,'

the new freeway will serve drilling

equipment firms in the Santa Fe

Springs and Norwalk areas. Farther,

south, milk and education replace oil

as staple industries.

.\ cow in Dairy \'alley gives four,

gallons of milk per day, and may

make her owner SI,000 a year. Incor-

porated in 1956, this cit)' of less than.

3,600 people has 100,000 cows, mainly

black and white Holsteins. Its per

capita wealth is the highest in South-J

ern California. In effect Dairy \'alley

became a city in order to avoid be-

coming a "city." B\" incorporating, it

can retain its agricultural character,

limiting its residences to one every

five acres, and thus protecting its rich

dair\' industry from the subdivisions

w hich have engulfed areas all around

it that once were devoted to farming.'

I''rccwa\s" effects on Dairy \'alley

merited special mention in a recent

report b\- Los Angeles Herald-Ex-^

tTiiiiiicr writer Frank Lee Donoghue:

San Gabriel Freeway

"Bulldozers and giant carrhmovers

rodav are growling out their own

soniT of I);iir\ \'alle\"s future as the
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:th-south San Gabriel River Free-

V is being pushed through the no-

iger-sleep\ cowtown. Completion

anticipated in another two \'ears,

en work on the east-\\ est Atresia

:e\\ ay is expected to start.

'Dairy \'alle\, situated as it is on

Santa Ana Freewav, will become
\ub cit\' when the two new free-

\'s become operative," said City

inager Bill Stark. "Most of the

ht-of-wa\' for the Artesia Free\\a\-

; been acquired and clearing work
now going on. Our chamber of

iimerce is calling Dair\' X'alley a

eping giant.' That's a little over-

imatic, t)ut 1 must agree."

^ooking out at a landscape of cattle

i cars is the ultra-modern campus
Cerritos College, facing the future

eway from the corner of Srude-

cer Road and Alondra Boulevard.

:king up where its northern neigh-

[-, Rio Hondo J. C, leaves off, Cer-

es' parking lots seem to require

ire land than its classrooms, under-

iring the car-borne character of

lay's students. Like Rio Hondo,
rritos lies iust east of the Interstate

i Freewa\' and will benefit directly

im its ser\ice as soon as it is com-
ted.

First 'Contract City'

spreading westward from the west

ik of the San Gabriel River, and
rthward from the San Diego Free-

y and the Long Beach line, is the

;t of California's "contract cities"—

kewood. Incorporated in 1954 as

s Angeles Count\'s 46th city, Lake-

)od originated the plan of contract-

; municipal services to the Countv.

the time this was an experiment

i became known as the "Lakewood
in" which has since found accept-

:e in man\' other smaller cities of

; state's most populous countv,

iking Lakewocjd somewhat of a

jdel for students of city planning,

rgest employer of Lakewood's citi-

tis is the Douglas Aircraft plant. But

- comniuting area is expected to

read much w ider u ith tlie opening

the San Diego Freeway to the

range Count\- line in mid-September
this year, the completion of the

terstate 605 Freeway to connect
ith the San Diego Freeway in 1066,

Aerial view shows Caliionuo Countfy Club and Ward Duck ranch in relationship to new freeway.

ai'id die sLil)scqucnt construction of the

Route 91 (Artesia) Freeway.

Ac the south end of Interstate 605

in Orange County ac Los Alamitos

Boulevard, a twin interchange will

connect it with the San Diego and

Garden Grove Freeways. Bordering

the stretched-out interchange, exten-

sive new housing tracts spread all the

way to the county line and across it.

free\v<iy Loop by Mid-1966

Completion of the freeway in this

fast-growing area will open the 23.4

mile loop in mid-1966, enabling traffic

of all types to circulate freely to,

through, and around Los Angeles b\'

connecting with all its other impor-

tant freeways—directl)' with the

operating San Diego, Santa Ana, and

San Bernardino, and via them with

the Long Beach, Harbor, Hollywood,

and Golden State. Providing even

broader traffic service in the future.

Interstate 605 will connect directlv

with the already adopted Route 91

(Artesia) Freeway, which crosses the

San Gabriel Rix'er iust north of Ar-

tesia B<7ule\ard in the Bellflower area,

the Route 42 (Century) Freeway,

which will feed into Interstate 605

near the Santa Ana Freeway Inter-

change, and the Pomona Freeway

(Route 60, at South £1 Alonte). Esti-

mated dail\ volumes of traffic on the

completed Interstate 605 Freeway in

I9S5 should have a magnitude of 125,-

000 vehicles per da\'.

Non-Interstate extensions of the

San Gabriel River Freewa>- are

planned for the future, both north

and south of the termini of Interstate

605; Projected for construction in the

next several years, is Route 24.>,

adopted from the San Bernardino

Freewa>' northward to connect with

the Interstate 210 (Foothill) Freewa>'

north of Irwindale. Route studies are

now in progress on a southerly exten-

sion (Route 240) between the San

Diego Freewav' and Pacific Coast

Highw a\-, which would carry the San

Gabriel River Freeway to the beach,

making it the first direct mountain-to-

occan frcewa\' in the Los Angeles

area.
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corresDondence Committee Produces, Revises

Stenos and Typists Handbook

"This manual has been developed in

response to the need for unitorniiry in

correspondence practices and other

pertinent office procedures in the Di-

vision of Higlnvays ... to be followed

in the Headquarters Offices."

Thus begins the new I^'orcword of

the Stenograpiiers and Typists Man-

ual, as drawn up b\ the Headquarters

Correspondence Practices Coniniittec.

This group came into being late in

1960, when the need for an authori-

tative office manual became apparent,

and a group of selected secretaries and

txping pool supervisors met to start

tlie wheels in motion.

Section Representatives

The various headquarters sections

represented—and their present repre-

sentafi\es—were: F.xecuti\e Office,

.Margaret \Iullcnne\, Margaret Long
and I",vel\ n Zcll; Personnel, F.vel\ n

Zaz/i; Office F.ngineers, .Marian

Kiiiith; Right-of-way, I'.ilecn Laphani;

.\dminisf ration, Louise Hess; Plan-

ning, \'i\ ian Brad\ and Hilda Lima;

Bridge. Agnes I?i'ownell; Materials

and Research. Agnes L\<in; Opera-

tions, l)orotii> (iullmaii; I'quipmenr,

Winifred Higgins; .Accounting, Ava

Kirk; and .Management Analxsis.

.Marge Coy. (Recentl\ Service and

Suppl\ has also l)cen I'epix'scnted b\

lom l5iagioni.)

I heir meeting I'csulrcd in a listing

of specific areas not covereii by exist-

ing instructions, such as cii'cnlar let-

ters and headquarrcrs ofiice instruc-

tions, ami discussing tiie best method

of haiuiling these situations. The ex-

tent III which correspondence prac-

tices should he uniform among offices

was also discussed, and a liraft of in-

structions was developed.

Manual Is Issued

In Januarv 196.? the l)i\ision's

"Stenographers and Typists Manual",

incorporating office procedures, was

issued. I ciui' main sections covering

guitles tor communications. t\pcs of

Discussing the agenda for a future meeting of the Headquarters Correspondence Practices Committee

are Chairman Evelyn Zazzi of Personnel (second from left); Co-chairman Hilda Lima of Planning (second

from right); and task force members louise Hess, Adminisfrofion (left); Marge Coy. Management Analysis
|

(standing}; and Winifred Higgins, Equipment (right).

comiuunications, maihng instructions

and messenger service are supple-

mented by special instructions for in-

dividual units and three appendices.

I'ach main section in turn is broken

down and indexed. In clear, step-by-

step instruction, augmented b\ ex-

amples, correspondence practice and

office procedure are thoroughly

spelled out.

This project completed, the com-

uutree realized ir could function re-

spdiisibh on a continuing basis, and

a set of guidelines was drawn up. In

aildition to maintaining the mamuil's

efficiencx through up-to-date re\ ision.

the group could profitabl\ ser\e in

ie\iew ing additions and changes w ith

division management, and also m co-

operating with the training section to

lietermine clerical development and

training needs. The training section

likewise provides source material anil

assists in manual e\'aluation.

Task Force Appointed

In order to function as an organized

group, a chairman and cochairman

were provided for (six-months

terms); and a three-member task force

a.ssumes other duties and sjiecial as-

signments. The .Management Anal\sis!

section affords ad\ice and consultation

to the committee on pioposetl manual

changes imnUing polic\ . pi'ocedurc

and similar matters, ami ser\ es as ;i

clearinghouse for changes.

As an example of current concerns

of the Lleadquarters Correspondence

Practices Committee, the> have as-

sisted Management .Analvsis in tlcvi.s-

Hiu the proposed new ilistrict route

tags, and in revision of the headquar-

ters office route tag. .As practices or

procedures warrant attention, the

coiumittee schedules them for a fu-

ture meeting and invites a represent-

ati\e from the department most di-

lectK concerned.
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yierced Freeway New Nine-Mile Section

On Route 99 Completed

By DONALD D. HARNEV, Resident Engineer

DISTRICT

X

In June 1964, the

last of two con-

tracts was com-
pleted and Sign
Route 99 was con-

verted to a full

freeway from Ger-

ard Avenue south

of the City of Mer-
ced to Buhach

d north of the City of Merced.

5 nine-mile section of new freeway

lects with the three-mile Atwater

ass which \\as completed in 1957,

providing the motorists \\ ith a

1 of 12 miles of freeway in Merced

nty. The completion of this sec-

contract climaxed a construction

od spanning nearly four years and

ing 58.000,000.

1 Jul\- 1960, work began on the

contract to provide for grading

levated roadbed through the Cit\'

lerccd on new alignment between

I and 14th Streets. Drainage facil-

and the construction of 15 bridges

e also part of this contract.

Three million tons of material was

required to construct the embankment

for this four-lane roadbed. The mate-

rial was trucked tcj the job site in

bottom-dump trucks and trailers o\-cr

state highways and city streets. Al-

though temporary inconveniences

were experienced by the local motor-

ists and places of business, these were

endured w irh a fine spirit of coopera-

tion.

Full Interchanges

The first phase of this project also

included the construction of two over-

crossings above the Southern Pacific

Railr(jad Compam' tracks, one at the

south and one at the north end of the

city. Full interchanges were con-

structed at tiie junctions of Sign

Routes 140 and 59, and also "R" and
"\'"'

Streets in the Cit\- of Merced.

Undercrossings to accommodate the

city traffic were built at 15th. "G".

"L ". "\l" and "O" Streets. Eighteen

thousand cubic yards of structure

concrete was required for the bridge

work on this phase, which was com-
pleted during April of 1962.

In October 1962, work began on

the second contract which consisted

of placing the base and paving on the

previously completed embankment,
construction of seven more bridges,

and approximately seven miles of

frontage roads.

System of Detours

In order to handle traffic during

construction, an intricate s\stem of

detours involving four stages had been

worked out b\- the design engineers.

As a result, the through traffic \va^

carried around the work \\ ith a mini-

mum of inconvenience.

In placing 35.000 cubic \ards of

Portland cement concrete pavement

for tiiis project, the contractor used

the central mix method and hauled

mixed concrete in dump trucks. Al-

though this method had previously'

been used in other parts of the State,

this \\ as the first time that it had been

used in this area and it generated con-

siderable local interest.

fttwgtgf l^^i

A map of fhe Merced area showing the localion of the new nine-mile freeway section on Highway 99.
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A new of the freeway o( the Jign Route 140 ("V ' Street) interchange.

FK'
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^'^.^J^'tM^-'-

The new freewoy m (he vicinify of (he Sign Roufe 140 inlerchonge showing the ,Ut/iiJ off-romp of upper right.
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The new Highway 99-Sign Route 59 ("J" Street} separation in Merced.

rvest Merced overcrossing under construction. Highway 99 northbound traffic was detoured around the construction on the recently completed frontage road.
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1

BEfORE. A view of the freeway through Merced when still under construction.

AFTEI>. The some view as obove after fhe freeway through Merced wos comp/efed.

B\ October 1963. the main segment
of flic project through rlie city was
rc;id\ tor traffic. Through the efforts

of .Merced cit\ officials, the .Merced

Chamber of Commerce and the con-

tractor, a ribbon-curring ceremony
was held. .Mr. Russell J. Cooney,
i)epur\ Director of Public Works
and former City .Manager of .Merced,

was the principal speaker. Traffic was
then diverted from 16th Street (old

US 99) to the new freeway. The
opening of this section relieved a i

highl\ -congested traffic situation and '

eliminated several traffic signals along '

the important north-south arterv. i

I

Highway Connections I

Between October, 1963, and the

completion of the project in June,

1964, the connections to the old US ,

99 highway were completed at the
[

north and south ends of the freeway;

a new bridge was constructed over

Black Rascal Creek to handle the

southbound traffic; and the inter-

change at Childs Avenue was com-

pleted.

During the period of construction

of this project, the contractors and

state forces received the finest co-

operation from city and countv of-

ficials and the residents of .Merced.

1 Ik- .Merced Siiii-Stiir periodicalh

printed articles dealing with the prog-

ress of the project and was most co-

operative about giving publicit\" to

changes in traffic patterns and detours.

Personnel

Key personnel included G. A.

Brow II, Superintendent for Predrick-

son and Watson Construction Co.,

l.LW Jones Construction Co. and

Sierra Constructjpn Co. who were

awarded the first contract of $5 mil-

lion as a joint veq|:ure. R. E. W'right

and Cieorge Thompson were Bridge

Department representatives for the

State on the first phase. James Kovack

was Superintendent for Peter Kicwit

Compaii\', the contractor for the

second contract of $3 million. Ken

Hironaka w as Bridge Department rep-

resentati\e and the author was the

Resident Inginecr for the entire con-

struction project.

f{

li
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Living and Travel Patterns

n Auto-Oriented Cities
By KARL MOSKOWITZ, Assistant Traffic Engineer

tor's Note: This paper was originally

nted in Detroit in October, 1962, at

ional symposium on "The Dynamics

ban Transportation" sponsored by

Automobile Manufacturers Associa-

t has since received increasing na-

attention.

I.

lo not know when or where the

:ssion "auto-oriented" originated;

t became a^\'are of it uhen the

Council officially declared Sacra-

o to be "auto-oriented."

:ramento is the central cit\- of a

census urbanized area which had

)ulation of 451.920. in 1960-192.-

in the city and 260,000 outside,

e outside, about seven airline

from downtown,
m a resident of this auto-oriented

nunit>' and a civil engineer. Plain

snts are not as different from
engineers as is sometimes sup-

i. Engineers employ many ways
arching for the truth. These in-

: collecting, sifting, and analyzing

discovering relationships, and

:cting these relationships. They
de rational deduction based on
aws of nature, calculating solu-

to equations, inventing, building,

testing. But the first thing an

leer does, if he can, is to take a

at \\hat he can see ^^"ith his own
With this in mind, the first

ter in this essay is going to be the

rting of things I have seen and
rienced myself.

Dt onl\- do I live in an officially

-oriented community, but since

ing to write this essay, I have

e to the conclusion that I am
-oriented myself.

Family Had No Car

was not alu a>"s that w ay. Until

is 11 years old (in 1921) there

not even a car in m\' familw In

we moved to San Francisco from

Berkelev. a suburb about 10 miles

away, because m>' father got a job in

western San Francisco; and by the

then-existing mass transportation, he

could come home only on weekends.

Later, he got a job in downtown San

Francisco, and we moved back to

Berkeley.

\[y father used to commute on the

big red trains and white ferryboats of

the Southern Pacific Company. The
commute books contained tickets for

every day in the month. This meant

that on Sunday there was an unused

commute ticket unless my brother or

I used it to go to the city. As a result.

I got a lot of rides on those trains and

ferryboats, and I loved it.

I can still smell the wax and fresh

paint of the upper deck i and the lino-

leum of the steamer "Berkeley") and

the steam and cylinder oil and salt

spra\- of the lo^\•er deck. I can still

see the big connecting rods and crank-

shaft of the side-wheel paddles and

the walking-beam above of the steam-

ers Santa Clara. Alameda, and Oak-

land (the Berkeley did not have a

walking beam). I can hear the creak

of the piling when the boat hit the

slip. I can smell the popcorn roasting

in the ferr\- building. I can feel the

slick varnished benches on the seat of

my pants. It \\as a wonderful life, and

a wonderful wav of starting out the

day. I was 12 years old at the time.

Train No Longer Glamorous

Ten years ago I took some rides on

the Illinois Central ber^veen Chicago

and the south side, and last >'ear I

took some rides on the subway in

New York and on the combination

subway-elevated in Philadelphia. In

Philadelphia there is a station down-

town, underneath the hotel where we
stayed, w hich w as reminiscent of the

Ferr\- Building in San Francisco 40

\ears ago. For some reason it didn't

seem as glamorous at age 51 as it did

at age 12.

At the present time. I consider my-
self auto-oriented because there are

two cars in my family of t\vo people.

I have a 10-year-old car which I drive

4.000 miles a year to and from work,

and m>" wife has a four-year-old car

w hich she runs errands in and that

we use when we go out-of-town.

Ever\- time either of us goes any

place, we go bv car.

I live in the suburbs. 8.8 miles from

w here I work. It costs me S31" a year,

or S26.50 per month to commute.*

I set my own time for going and

coming. I have a comfortable seat and

privacy. I keep dry in rainy weather,

and it takes 24 minutes from my door

to the door of the office building

where I work. When the freeway,

w hich is now underway, is completed,

it will onl\- take 18 minutes. It takes

up to five minutes to get from the

ground floor to the fifth floor of the

building by mass transportation (ele-

vators), including the wait.

Could Join Car Pool

If I cared to give up the flexibility"

of schedule and about 5 more minutes,

I could join with two fellow-workers,

ride in a newer car, and cut my costs

by about two-thirds. As a matter of

fact, for six years I did ride in a pool

of five, and my cost then was S"5 per

year. A fellow- across the street who
works in the same building that I do

does ride in a pool of five, each of

w horn takes the family car once a

week. This does not cause him to buy
any more cars than he would if he

w ent to work on the train, if there

were a train. So his total cost per

Car Depreciation
Insurance
Garage Rent
Gasoline
Lube, tires, and repairs-

Road taxes

_ S50
. 58
_ 78
_ 54
_ 37
- 40

S317
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"/n order to provide for between 50 percent and 60 percenf of all the travel m an oofo-orrenfec/ communl/y, about 1.6 to 2 percent of the area should b-

devoted to freewayi. The other 40 to 50 percent of the travel w/'// toke place on conventional roods and streets, which occupy about 22 percenf of the fofo

urban area." This aerial viev/ looks from downtov/n Los Angeles toward Hollywood and the Son fernando Valley and shows the Harbor and Hollywooi

freeways, with the four-level interchange at right center.
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week is 40 cents for a downtown
marking space and 97 cents for run-

ling expense of his car.

From the window of the room in

ny home where I am w riting this. I

:an see the homes of five other neigh-

3ors, besides the one who works w here

do.

One of these neighbors is a brake

ining salesman, and his office is a den

n his own house. Every time he leaves

he house, he goes to a different place;

nd he puts about 50,000 miles a year

)n his car.

Second is a lumber dealer, whose
ard is about four miles west of here.

Third is a house builder \\ho is

)resentl\- working on a house three

niles north and one mile east of here.

'iJext month he mav be working on a

lOuse six miles south.

Fourth is a civilian employee of

military establishment four miles

lorth.

Fifth is a salesman in a hardware

tore two miles northwest.

where Could Railroad Go?

As a civil engineer who majored in

ailroad engineering, I have been try-

ig to figure out where I would lay

railroad that all of us could ride.

F we were unhappy about driving. I

nust confess that my training is inad-

quate to this task. There is a freeway
bnut four miles from where we live

hat does not quite go downtown vet.

rhis freeway is paralleled by a rail-

oad that does gH dow ntown and is

•n a high-speed exclusive right-of-

lay. The railroad goes to the same
ilaces that the freewa\' goes, includ-

ig the lumber yard and the militarx

lase. All of us use the freeway from
ime to time; three of us use it daily,

lUt none of us uses the railroad. \\'e

rouldn"t use it even if there were
ome trains on it, and the reason why
5 that we don't want to live on the

ailroad, although four of us do work
lear it.

All of us go to work by car. at the

ime we want to go and in the direc-

ion we want to go, and the longest

t takes any of us is 24 minutes. About
he longest trip a person can take in

his auto-oriented urban area of a half-

nillion people is one half hour, from
dge to edge of the area.

.Many persons who are devoting

consideration to urban problems seem

to encounter a paradox when they

contemplate neighborhoods like the

one I live in. This school of thought

has been epitomized in the following

quotation:

"To most individuals, the auto-

mobile is a superior means of trans-

portation. It is convenient, it is flex-

ible, it takes them where they want
to go.

'Trom the social viewpoint, on
the other hand, transit is the pre-

ferred form." 1

.My neighbors and I would agree

with the part of this quotation regard-

ing the automobile. But why is it nec-

essary to say that the social viewpoint

is "on the other hand"? An engineer

would tabulate the alternatives as fol-

lows:

On the one hand On the other hand

Automobile Transit

To most individuals Social viewpoint

Superior means of

transportation ?

Convenient ?

Flexible ?

Takes them where
they want to go -

It is not very difficult to fill in the

alternatives where the question marks
appear. Inferior, inconvenient, inflexi-

ble, does not take most individuals

where they want to go. The difficult

thing to understand is the alternative

that is filled in: Is "social viewpoint"

on the other hand from "to most indi-

viduals"- Unless social is spelled •v\ith

a capital S, as in "Social Notes From
Newport and Park Avenue" (where
transit may be preferred—for the

masses), or as in "U.S.S.R." (where
transit is also preferred, for reasons of

their own), the social viewpoint must

be considered equivalent, not oppo-

site, to the viewpoint of most indi-

viduals—the individuals to whom the

automobile is superior; convenient,

flexible, taking them where they w ant

to go, when they want to go, com-

fortably and in privacy.

Concern About Costs

The same school of thought that

places the welfare of society on the

1 Lyle C. Fitch, "A Transit Paradox." Xational
Cii'ic Reviev7, .April, 1962.

opposite side from that of most in-

dividuals also seems to be very con-

cerned about transportation costs, es-

pecially the fact that some of the costs

may be "hidden". In this respect, I

will guarantee that m\" six neighbors

and I, who from time to time discuss

automobile prices, tire prices, gas

prices, insurance premiums, and park-

ing fees over the back fence, know a

lot more about the cost of driving a

car than we do about the cost of run-

ning a railroad which some people

\vould ask us to finance. From what
we hear, the cost of running a com-
muter railroad is pretty high, and al-

most always necessitates getting

money from people who don't use

the railroad. It would not surprise me
if we know more about the cost of

driving a car than even the officials

who run railroads and set fares know
about the cost of transporting com-
muters, especially on a railroad that

doesn't exist at the present time and
would have to compete with an exist-

ing mass transportation system (high-

ways) that suits most individuals

pretty well.

While on the subject of travel per-

formed by my six neighbors and me,
I would like to discuss a frequently

deplored fact that on the average, an

automobile only carries 1.4 to 2.0

persons.

Possengers Per Car

One neighbor rides in a pool of five,

and I drive b>- myself to the office.

The average, so far, is 3.0 per car.

The man who works at the military

base takes a passenger. Now we have
eight in three cars, or 2.67 per car.

The lumber dealer, the brake sales-

man, and the builder drive their own
cars, solo. Now we have 1 1 in 6 cars,

or 1.83 average. Finally, the hardware
salesman's wife drives him to work
and returns b>- herself. To the ob-
server making an occupanc\' stud\-.

this looks like one trip w ith two per-

sons and one trip with one person, so

we now have a total of 14 persons in

8 cars, or 1.75 per car. Actuall\ . how-
ever, the last two car trips only ac-

complished one work trip, so the real

average is 12 work trips in 8 cars of

1.5.

We go in six different directions at

seven different times, and to me it
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"The automobile that makes it possible for the housewife to hop in the cor and drive a mile or two to a supermarket, instead of trudging a couple of

blocks to the corner grocery, also makes it possible to live on long blocks which cut down the number and area of streets." (Aerial view of suburban

freeway near Sacramento in the general area of the author's home.}

seems inevitable, not deplorable, that

the average occupanc> is low. If it is

deplorable, about the only solution I

can think of is to follow the example
of the residents of an island where I

spent some time during the war. I'.acii

family had four coconut trees and

some grass and ciiickens and a pig, and
they made their own soap and used

coconut oil for cooking and lamp fuel,

and nobody hail to go am place.

What ix'ould be deplorable would
be for all of us to be coerced b\

economic sanction or forced by fiat

to live in places decreed b\ govern-

mental authorit>', or to work in

another place, decreed by the same au-

thorit\-.

Advpntages of Location

One of the reasons why m\' neigh-

bors aiul I li\ e w here we do is that

for a given amount of housing money,
we have more room. We consider this

desirable. I have 7,000 square feet of

grass, >0 shrubs, 5 trees, and 1,000

square feet of flower beds on m\- ow

n

lot, and I enjoN' them. I ma\" change

2,000 square feet of grass into a sw im-

ming pool next spring, but it w ill still

look attractive and w ill be used and

enjoyed.

My neighbors and I think it would
be unfortunate if plans were to ma-

tcriali/c that would make is impracti-

cable to live the way we do. One such

plan might be to make the cost of

parking so high, b\ condemning the

now privateK' owned land on w hich

we park our cars for public purposes
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we could not enjo)' it and \\ ould

e to move.

LHother plan might be to use the

per \"ear I pay in road-user taxes

inance the deficit of a single-track

road \\hich \vould not come to m\-

fhborhood. It is rumored that this

ginar\- single-track railroad would

ible to carry 40,000 people in one

ir. I cannot imagine \\ here these

)00 people would come from or go

or what this railroad would be

i for during the rest of the day.

I do know that I would not be

of the 40,000.

also know that my travel time is

now than it was 10 years ago,

pite the fact that this area has two
quarter times as man\" people no^\

c did then, and the reason for this is

t my user taxes have financed high-

»• improvements. It seems pretty

ious to me that if m\' highwa\'

:s were used to finance someone

's train ride, these imprdVements

uld come to a grinding halt, and

t I could look for steadily increas-

travel time in the future instead

the steadily decreasing time which

1 really be achieved because the im-

ivements will continue to be made.

II.

^o^\• can an auto-oriented urban

a solve its transportation problems

1 provide for future growth-

have taken an approach to this

;stion which is diff^erent from man\'

ler attempts in one main wzy.

Instead of trying to decide what

vill happen when a given city

rrows, why not take a look at the

:ities that have already grown?

would now like to call the reader's

sntion to Table 1: "Population,

ea, and Miles of Freeway—Five
ban Areas in California".

Fhe five urban areas shown in the

lie were chosen at random, to cover

vide range in population. Freeway
nning in these cities has progressed

enough to know just how many
eways are needed, and, as a matter

fact, where the\- will be located

thin a small range of adjustment. In

ler words. Table 1 is based on facts.

t conjecture.

In 1959 the California State Legisla-

re enacted a far-reaching law (Sen-

TABLE 1

POPULATION, AREA, AND MILES OF FREEWAY
FIVE URBAN AREAS IN CALIFORNIA

Sama Sjcra- Sjii

Rosa Fresno memo Diego

1. Population, 1960 38,800 213,400 438,127 836,200

2. Area, square miles* 13 70 147 263

3. Population per square mile 2,980 3,050 2,980 3.180

4. Miles of freeways in operation or

budgeted (1962) 4.5 9.1 28.8 38.9

5. Miles of freeways needed for

1960 population 5.5 23.5 56.9 99.0

6. Freeway miles per square mile 0.42 0.34 0.58 0.38

7. Per 10,000 population _ 1.4 1.1 1.5 1.2

8. Proportion of area occupied by freeways 0.020 0.016 0.018 0.018

^ These areas are slightly diiferent trom Census Bureau areas. Census Bureau areas apparent

enclaves. For the purpose of relating road miles to area, the overall area must be considered.

Los
Angeles

6,488,000

1.520

4,260

242

515

0.34

0.8

0.016

> exclude

ate Bill 480, introduced by Senator

Randolph Collier) that established a

12,000-mile freeway system in the

State of California. .Maps have been

drawn which show the freeways that

will be required and constructed in

all the urban areas in the State b\'

1980.

No Crystal Ball Needed

All I had to do in order to con-

struct Table 1 was to look at these

maps and decide from knowledge of

the present status of these five com-

munities how many of these freeways

are needed now (1962). There is no

cr\stal-ball gazing involved. I meas-

ured the miles and put them down

in the table. The miles shown on line

5 would enable residents in all parts

of each community to enjoy journey

times as portrayed by curve A on

Figure 1. (At the present status of

construction shown on line 4 of Table

1, some residents bur not all get free-

wax- rides; and the typical journey

time in most California communities

lies somewhere between curves A and

B.)

One thing that the reader will note

as he studies Table 1 is the amazing

consistency between communities hav-

ing such a wide spread in size. Pro-

fessor Edgar M. Horwood of the

University of Washington tried a sim-

ilar analysis on a national scale and

found almost no consistency. I think

ma\bc there are two reasons for this.

First, California has been auto-ori-

ented for quite a while and experience

helps, second, he was looking at fz/-

tiirc plans, whereas I am looking at

present plans.

There has been a lot of loose talk

and writing about the area consumed

by freeways, streets, and parking. The
facts as shown in Table 1 are diflterent

from much of this talk. In order to

provide for between 50 percent and

60 percent of all the tra\'el in an auto-

nricnted community, about 1.6 per-

cent to 2 percent of the area should

be devoted to freeways. The other 40

percent to 50 percent of the traVel

will take place on conventional roads

and streets, which occup>' about 22

percent of the total urban area. This

travel will mostly be short trips and

realh' can be looked upon as land-

access travel. No trip can begin or end

on a freewa\'.

Surprising Fact

In the course of investigating areas

devoted to travel, I came across a fact

which reallv surprised me. and I imag-

ine will come as quire a shock to some

people who have been concerned

;ibout land areas consumed for trans-

portation purposes.

In Part I of this essa>', I mentioned

that I had not always been auto-ori-

cnted. The same thing applies to the

City of Sacramento. In 1850 Captain

John Sutter laid out the City of Sac-

ramento. He could not have been

auto-oriented. He was horse- and pe-

destrian-oriented. He set aside not 1.6

percent, nfit 15 percent, not 22, but

5A' percent of the area for streets and

sidewalks.
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The parts of Sacramento that were

laid out in the 1900-1930 era have

about 2 1 percent of the area in streets,

and the parts that have been laid out

since World War II have about 15

percent. The overall average in the

city limits is 22 percent.

This reduction as the auto came

into prominence is not a coincidence.

In the days \vhen people had to walk,

there had to be a lot of streets because

they couldn't walk around the % to

'/2 -mile-long blocks that are suited so

well to the automobile age. The auto-

mobile that makes it possible for the

housewife to hop in the car and drive

a mile or two to a supermarket instead

of trudging a couple of blocks to the

corner grocer\-, also makes it possible

to live on long blocks which cut

do\\n the number and area of streets.

When the auto-oriented housewife

u ants to exercise, she again gets in the

car and drives to the golf course.

The 18 percent or more of the total

area which is thus saved by auto trans-

portation will cover the area required

for freeways tenfold.

Population Will Double

Most California communities antici-

pate doubling in size during the ne.xt

20 years. I do not know whether this

will happen or not. During the past

100 years, California has a little more
than doubled every 20 years. It is get-

ting to be a habit, and a way of think-

ing, and people would be surprised

if it didn't keep on being that way.

This growth, if it takes place, will

create travel. The 1.6 percent of the

urban areas, and approximately 0.2

percent of the rural areas that will be

occupied by the 12,000-mile freewa\-

system w ill take care of an amount of

travel, in vehicle-miles, equal to the

total amount of travel that will be

added.

Instead of ivringbig their hands

about this travel, Californiaus are

preparing for it. Wc do not foresee

being ''^choked'' by transportation

problems.

Another frequentl\- heard comment
based on imagination instead of fact, is

that parking takes too much space.

The facts are that one car space in an

off-street parking facilit>- takes about

340 square feet, including aisles and

leftovers. A parallel-parking stall on a

street occupies 176 square feet. (This

does no mean, to me at least, that on-

street parking is desirable.) At 340

square feet apiece, one square mile

will provide surface parking for

82,000 cars. To park all of the 3.3 mil-

lion cars in the Los Angeles urban

area simultaneously, off-street at a

place other than their home base on

one level (as opposed to multilevel

parking garages), would require 40

square miles, or 2.6 percent of the

urban area. In Sacramento, which is

more typical of communities bet\\een

20,000 and 1,000,000 population, all

225,000 cars could be parked simul-

taneously away from home, off-street

on one level in 2.7 square miles or 1.8

percent of the area.

Area For Parked Cars

However, all cars are not away

from home at any one instant. In fact,

less than half of them are, and many of

these are on the streets and highw ays.

Also, there are many multilevel facili-

ties. So the actual area devoted to

parked cars is more like 0.4 percent to

1.0 percent. I do not think this will

break a community. In fact, judging

bv the financial and anv other index

that can be thought of, it seems as

though the communities that do have

lots of cars and lots of freeways and

lots of parking space are doing much
better than the ones that don't.

The heart of the matter of areas

consumed is this: If you look at an

office building you might see an area

with percent parking. If you look at

a shopping center, you note a large

amount of parking area in one place.

If you look at a downtown area, you

note parking areas in many places. If

you look at a garage, it is 100 percent

devoted to parking. This is neither

good nor bad. It is simply necessary

in order to do business. The question

is, where do you draw the boundaries

of the "area"? In an auto-oriented

community, the boundaries are suffi-

cient to encompass the places where

the citizens live and work and play.

The total area is devoted to all kinds of

activities, one of which is parking cars.

From the perspective of total com-

munity resources, it is the 'a percent

to 1 percent of the total area devoted

to parking that should be looked at.

statistical Aspects

To round out the statistical aspects

of travel in an auto-oriented commu-
nity, I have prepared Figure 1 showing

FIGURE 1

TYPICAL JOURNEY TIMES
IN AUTO -ORIENTED URBAN AREAS
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t\pical iourney times for various

lengths of trip.

This chart is pretty much self-ex-

planatory. Among other things, it

shows why freeways become more

important as the community grows

larger. Attention is invited to the fact

that a 30-minute iourney only goes

about half as far in a community

without freeways as in a community

with freeways. This means that for

the same travel time, the freeway

community can have four times as

much area and four times the popula-

tion.

In order to aid readers who ma\' not

live in auto-oriented communities to

interpret the chart. I have plotted the

iourney time and distance along the

Chestnut Hill line of the Pennsylvania

Railroad on this same chart. This in-

formation came from a timetable I

picked up in Philadelphia last year

(1961 ). I assumed that the typical pas-

senger lives within five minutes from

the station. No allowance w as made
for his wife's time if she drives down
to the station to pick him up. The
peak hour journey time is less than the

off-peak because the average waiting

time for the train to start is only 8

minutes during the peak as opposed to

14 minutes during the off-peak.

The comparison also may be of in-

terest to readers who live in auto-

oriented communities that are contem-
plating large investments in commuter
railroads, but before drawing any con-

clusions from it, they should realize

that most of them will live more than

five minutes away from the station.

and they will also work more than

five minutes from the station.

Is it good or bad for an urban area

to be spread out, as automobile ori-

ented cities are? -

In 1962. when I first prepared this

paper. I made some comparisons be-

rvxeen Los Angeles (an automobile-

oriented city) and New York City (a

rail-transit-oriented city).

I noticed that there was a lot of

traffic congestion in New York City,

more in fact than in any other city

in the United States; and furthermore.

that the congestion there w as compar-

able onh- to that in other world cities

where extensive rail transit is avail-

able: Paris, London and Tokyo. The
only large citv where there is plenty

of rail transit and no automobile traf-

fic congestion is .Moscow, and I don't

believe that the absence of automobile

traffic there is attributable to the pres-

ence of subw ays.

1 noticed that prices were high in

New York. I noticed that there are

lots of offices in New York, and I

think that they rent for a lot more

mone>' than comparable offices in Los

Angeles, and I don't think >"ou can get

more work done in them. I think that

the prices are related to the rent, and

I think that the rent is related to the

scarcity of land, and I think that the

auto-oriented mobility of Los Angeles

makes it impossible for land to get as

scarce there as it is in New York,

especially on .Manhattan Island.

Harmer Davis puts it this way: ^

"If transportation were costless, instan-

taneous, and ever\"\vhere available, we
would postulate that the choice of loca-

tion of activities could be made on a basis

other than the fact or act of transport.

There would then be no need to concen-

trate activiries merely to avoid transpor-

tation costs.

"While the facts of nature and life as

we know them preclude achieving this

ideal state of effortless transport, there is

nevertheless some value in speculating

about the implications of having less

costly, speedier and more universally

available transport than was available at

some previous time. An important impli-

cation is this: as the availabilin." of trans-

port is increased and its cost decreased,

not only are the limitations on the spatial

organization of activities in our urban re-

gions relaxed to some degree, but to some

degree possibilities are opened up for

greater emphasis on locational criteria

other than transportation.

"Although the cost of providing trans-

port to support the functioning of our

urban regions is stiU not inconsiderable,

no part of these regions now lacks access

in some degree. This means that "e can

begin thinkmg more about what is op-

timal organization of urban functions. It

means that we no longer are compelled

to concentrate all urban activities except

housing in a central congested core in

- E^iiior's note: Portions of the foUowing were in-

serted by the author in July, 1964.

2 "Some Aspects of the Interrelalioiiship of Trans-

portation and Land Use" by Harmer E. Davis.

Director, Institute of Transportation aiid Traffic

Engineering, tJniversity of California. (Pre-

pared for an ASCE Conference at Salt Lake
City, May 13. 1964.)

order to obtain the economies of ioint

use. as conditioned by scarce and costly

transportation. If we now choose to con-

centrate selected functions in a small cen-

tral core, perhaps we should begin to try

to analyze what is the optimal concentra-

tion. By the same token, we should more
seriously begin to inquire into what is

optimal dispersion, and what is a suitable

pattern for a dispersed arrangement.

"Once a region attains a sufficient va-

riety and ubiquit>" of transport through-

out, and a range of activities has been

located without being unduly inhibited

by lack of transport, we might expect

that the installation of a particular new
transport facility would no longer, of it-

self, be a dominant factor in inducing

new speculative activitv" in a particular

sector of the region; nor would some

added transport service necessarily of it-

self be a guarantee of preserving to some

sector activities which it formerly had

by virtue of scarce regional transport."

A lot of people have noticed the

advantages of living in Los Angeles.

Between 1950 and 1960, the popula-

tion in the urban area of Los Angeles

increased by '2.5 million people, from

4.0 to 6.5 million. This makes it the

second largest urban area in the coun-

try, exceeding the Chicago-North-

western Indiana urban area by more

than one-half million. The 10-year

growth alone was more than the total

population of all but four of the other

urban areas in the U. S. This does not

sound like an ailing community. It

sounds instead like a thriving commu-
nity and 1 think it is because of, not

in spite of. the automobiles there.

Los Angeles Urban Area

There are 3.3 million automobiles

in the Los Angeles urban area and

more than 200 miles of freeways. The

autos and trucks travel about six bil-

lion miles yearly on the freeways, and

another 18 billion miles on the rest of

the streets and highways. About six

billion passenger movements per year

are now being made by automobiles

in the Los Angeles area. To appreci-

ate the magnitude of this number, it

mav be compared with the 1.7 billion

passengers that used the subways and

buses in New York in 1959. The Los

Angeles Freew ays are one of the larg-

est and fastest mass transportation sys-

tems in the w orld.

In spite of the congestion that takes

place at some locations, the journey
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time between typical locations in the

metropolitan area of Los Angeles is

less now than it was 25 years ago (and

in fact less than it ever was), notwith-

standing that the increase in popula-

tion during that time has been greater

than the total population of the Phila-

delphia-New jersex' urban area is

now. Travel time is becoming less

everv year. Bctw een 4; M) and 6 p.m.,

a 60-mile ride through the whole area

along tiic long axis, from Calabasas to

Tustin, takes 90 minutes. During the

off peak, it takes 70 minutes. .\ 45-

minute band from 7th and Broadwa>-

in the peak hour encompasses 5.S mil-

lion people. During the ofT-pcak. lO

minutes takes \ou clear out of the ur-

banized area (and on the east side into

the next one).

Freeways Connect Areas

I am going to close this essa\ on

living and traveling in auto-oriented

cities with a quotation from JJje mag-
azine (June 20, 1960):

"Los .Angeles, seemingh- bound-

less in size and energ\-, has taken

on the one great attribute it has so

far lacked—that of a cohesive city.

The tremendous spraw I of Los .\n-

gelcs across the arid hills and \alle\s

gave it the reputation of being

many suburbs in search of a cit\'.

The expansion continues. But more
and more Los .Angeles looks, acts,

and sounds like a citw

"Imaginative architecture, previ-

ously- expressed in suburban mar-
kets and ranch homes, is forming

the heart of downtown from deca>-

into a smart unit of buildings.

Home construction on hills closer

to the cit\- and the erection of tow-
ering apartments have helped con-

solidate the population. A growing
civic pride helped build the S6 mil-

lion Sports .Arena w here the Demo-
cratic Convention will be held next

month. The roar of civic pride fills

the Los .Angeles Coliseum when the

Dodgers pla\'.

"'More miportaiit than the Dodg-
ers or civic Iniildivgs in giving Los

Angeles its neii' personality are the

ribbons of freeivay ivhich are

gradually tying the city's scattered

pieces together.''

National Highway
Week to Be Marked

Preparations for the fourth annual

National Highwa\ Week are going

ahead in all parts of California, under

the leadership of a statewide commit-

tee and numerous local committees.

The observance this \ear is sched-

uled for the week of October 4-10.

In pre\ious years it has taken place in

the spring. This \ear also sees a new
national sponsoring group—the .Amer-

ican Association of State Highway
Officials, with its member departments

assisting with the programs in their

respective states.

The California observance will be

built to some e.xtent around the 25th

anniversar\- of the States freewax

law, which went into effect in Sep-

tember 19 '9.

The California National Highway
Week Committee is headed by Har-

rison R. Baker of Pasadena, a former

member of the California Highwa\"

Commission and a long-time leader in

highw a\' affairs.

The vice chairmen arc two other

former Highwa>- Commission mem-
bers: Judge John J. Purchio of .Ala-

meda County, and Robert E. McClure

of Santa Monica.

The committee secretar\- is Richard

K. Bowler, manager of the engineer-

ing department of the .Automobile

Club of Southern California.

More than 25 organizations, some

of them statewide and some regional,

are represented on the committee.

I he\ include auto clubs, go\ernmen-

tal organizations, civic organizations,

and transportation, construction, and

safety organizations.

State Highw a\ Fngineer J. C. \Vo-

mack has instructed the 1 1 district en-

gineers of the Di\ ision of Highways
to cooperate extensively with local

committees in arranging appropriate

e\ents and displays. Ribbon-cutting

ceremonies for newly completed high-

wa\- projects are expected to occur in

several locations during the week.

Other features will include newspaper

articles on regional highwax' progress,

w indow displays, etc.

Bowers Is Cited as

Shade Tree Pioneer
H. Dana Bowers, Supervising Land-

scape .Architect for the California Di-

\ision of Highways, has received the

.Award of .Achievement of the West-
ern Chapter of the International Shade
Tree Conference.

The award is made to a person or

firm who has. through specific proj-

ects or programs, contributed to the

advancement and use of shade trees in

the western area.

Presentation was made at the chap-
ter's recent annual meeting in Seattle,

Washington.

Bowers was honored b\- a standing
ovation when the award was an-

nounced.

-A pioneer in roadside development
work. Bowers started selecting and
developing vista points and fountains

along the highways for the State of

California in 1929. In 19_^5 he was
placed in charge of the development
of roadsides for the whole state high-
way system.

He has supervised the planting of

trees, shrubs, flowers and vines along

more than 1,000 miles of modern
nuilti-lane freeways and expressways.

In the presentation of the award,

Bowers was cited as one who has

planted more ornamental trees and
other plants over a greater area for the

enjo\ment and safety of more people

than any other person in the West
during his nearly four decades with

the State of California. He has

searched for and tried ever>- known
plant which might fit somewhere into

the varied roadside conditions of his

State.

Bowers' work also resulted in new-

standards for erosion control.

His findings have been used by
landscape contractors, government

agencies and individuals throughout

the L'nited States. Many engineers and

students from overseas have come to

study his methods and w ork.

Bowers is a charter member of the

original Western Shade Tree Confer-

ence which he helped organize in

1934.
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DtdF Promotions Hart Heads District IV;

Warren, Estep Advanced

The ;ipp()inrnient of Alan S. Hart,

istrict engineer for the CaHfornia

division of Highways in the Sacra-

iento-AIar\sville area for the past

ven \ears, as the new district engi-

;er for the San Francisco Ba\' area

District I\') has been announced b\

rate High\\a\' Engineer J. C. \Vo-

lack.

To succeed Hart as the district en-

ineer for District III, an ll-c()unt\

•ea with headquarters in Alarysvilie,

k'omaci< appointed \A'iilard L. War-
:n, \\-ho has been the di\ision's engi-

;er of design since 1960.

The new engineer of design is Al-

jrd C. Estep, who has been the

ivision's assistant office engineer in

large of industry contacts since

^61 and before that was district de-

gn engineer in the San Diego district.

v** 3'1:^:^»bk^T3: ^i"-

WILLARD L. WARREN

Hart \\ as promoted to the Ba\ area

osition, which carries the civil serv-

:e ranking of metropolitan district

ngineer, to succeed the late J. P. Sin-

lair, who passed a\\a\- last month as

le result of a heart attack.

^ i

ALAN S. HART

District IV, with headquarters in

San Francisco, includes nine counties:

Alameda, Contra Costa, Marin, Napa,

San Francisco, San Mateo, Santa

Clara, Santa Cruz and Sonoma. Its

high\va\' budget for the current fiscal

>ear amounts to more than $72,000,-

000 for construction and rights-of-

way.

His new assignment will be Hart's

fourth post as district engineer since

1950. In that \ear he w as appointed to

head the Bishop district, nio\ing to

the Eureka district in 1953 and to

Marysville in 1957. He has been

closel\' identified with planning the

freewa>- network for the Sacramento

area which is now in the construction

stage.

A native of Santa Rosa, Hart was

graduated from the Universit\' of

California in 1930 in civil engineering

and has been on the Division of High-

wa\s staff since then. His earliest as-

signments were in the Marysville dis-

trict. He was promoted to district

maintenance engineer at San Luis

Obispo in 1945, and to assistant dis-

trict engineer at Eureka in 1948.

In Jul\-, 1962, Hart was promoted
"on the job" at Marysxille to the civil

ser\ice rating of assistant state high-

\\a\ engineer.

Hart is a member of the American
Society of Civil Engineers and the

American Society of Photogram-
metr\-. His other affiliations include

the Commonw calth Club of San Fran-

cisco, Rotarv, Masons, Shrine and

Elks.

He and Mrs. Hart ha\c one son,

Keith, who li\es with his wife and

two children in Milpitas.

Warren, the new district engineer

of District III, is a native of Kentucky
who grew up there and in Ohio,

studied engineering at Sacramento

Cit\- College and the Universit\' of

California and began his professional

ALVORD C. ESTEP

career with the Nevada State High-

wax Department in 1936. During

World War II he worked for the

Arm\- Corps of F'.ngineers in North-

ern California and Utah.

. . . Continued on page 56
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STAFF PROMOTIONS (Cont.)

Joining the California Di\ision of

Highways in 1946, Warren served in

the .Marysville district in traffic engi-

neering, design, construcrinn and

route location, and w as transferred to

division headquarters in Sacramento in

1950 as assistant engineer of design.

He was promoted to engineer of de-

sign in 1960.

Warren is a member of the design

committee of the American Associa-

tion of State Highway Officials and is

chairman of a design section of the

Highu a>' Research Board of the Na-
tional .\cadcm\' of Sciences.

A resident of \\'est Sacramento,

Yolo County, for the past 18 years,

^\'a^rcn has served as a member of

the Board of Trustees of the Wood-
land High School District and is cur-

rentl\- on the board of the West Sac-

ramento Sanitary District, among
other civic activities. He and his

u ife have two daughters, Mrs. Leon-
ard Speth of Fresno, and Linda, a

student at Fresno State College.

District IH, which he will head,

comprises the valley and mountain
counties of Butte, Fl Dorado, Colusa,

Glenn, Xevada, Placer, Sacramento,
Sierra, Sutter, Yolo and Yuba. Its total

budget for construction and rights of

wa\- this >ear anuiunts to ncarK
560,000,000.

Fstep, the new engineer of design,

is a native of Cheraw , Colorado, who
moved to San Diego in 1935, worked
for \arious engineering firms, and ^\ as

graduated from San Diego State Col-
lege in 1943. After L'.S. Xavy service

in World War 1! as an officer aboard
the destroyer U.S.S. Beale, he joined

the Division of Highways in San
Diego as a field inspector on construc-
tion w ork, advanced to various other

assignments, and served as resident en-

gineer on major freeway construction
in the San Diego area. He later

worked in advance planning and then
as district design engineer before his

promotion to assistant office engineer
in division headquarters in 1961.

F„step is a member of the American
Society of Civil Engineers and the

American Public Works .Association.

He and his wife have t\\ o sons. David
and Douglas.
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Righf-of-way Posts

For Kogon, Fronkland
.Appointment of Harrv L. Kagan as

an assistant chief right-of-way agent
for the California Division of High-
wax s has been announced.

Kagan, whose appointment was ef-

fective June 15, fills the vacancy cre-

ated by the death of R. E. 6'Bier,

who headed the division's property

acquisition program under the direc-

tion of Chief Right of Wav Agent
^ Rudolf Hess.

Stepping up to

Kagan's former
post as supervising

right-of-way agent

in charge of re-

search and devel-

^^V^^ J'' opment is Bamford
^^L ^^'^^^ Frankland, w ho has
^^^ -^^^ been in chare^e of
HARRY L. KAGAN opcrationaT re-

search.

In his new position, Kpgan will su-

pervise an activity which in the last

fiscal year involved the acquisition for

highway purposes of 8,1.31 parcels at

a total expenditure of more than

$14\000,000.

.A native of San Francisco, he at-

tended Washington High School and
San P'rancisco State College before re-

ceiving his A.B. from the Universit\

of California in 1942. After four vcars

as a line officer in

the Navy, serving

in the European
and Pacific Thea-
te rs, he taught
school briefly in

San Francisco. In

February. 1947,

Kagan entered
state ser\ice as a

junior real prop- BAMFORO FRANKLAND

erty agent for the

Division of Highwavs in San Fran-

cisco.

He adxanced through positions of

increasing rcs[)onsiliility in San Fran-

cisco until I'cbruarN , 1961. when he

was appointed a supervising right-of-

way agent and transferred to division

headquarters in Sacramento.

One of his recent projects was the

organization of the di\ isif)n's first

Magazine Loses

Associate Editor

John C. Robinson, Associate Editor
of California Highivays and Public
M'orks for the past VA years has left

the Division of Highways to become
chief information officer for the State

Department of Social Welfare.

Robinson came to work for High-
wa\s in 1957. A native of Farming-
dale, New Jerse\-, he served in the

U.S. Navy from' 1928 to 1948.

He is co-author of the book "State

Parks of California" published by
Sunset Magazine in 1961.

His articles and piiotos have ap-

peared in man_\ magazines including

Sunset, Better Homes and Gardeiis,

Family Circle. House Beautiful. House

and Garden. This Week and various

new spaper supplements.

The second installment of this arti-

cle "Redwood Highway" appears in

this issue of the magazine. The third

and final installment w ill appear in the

next issue.

right-of-w a\' academy, which was

conducted on the Davis campus of the

L'niversit)" of California in 1963.

Kagan is a member of the American

Right of Wa\' Association. He is

married and has a daughter.

Frankland, his successor, was born

in Sacramento and attended Sacra-

mento High School before going on

to the L^niversity of California at

Bcrkclex , w here he received a bache-

lor's degree in 19^0. He served in the

L'.S. .Arm\' for two years, and then

joined the Division of Highways as a

junior right-of-wa\ agent in .Mar\s-

villc.

In Januar\, 1960, he was trans-

ferred as an associate right-of-wa\'

agent to division headquarters in Sac-

ramento, where he w'as in charge of

land economic studies until recentlw

He is the author of several articles on

the economic impact of freewa>s.

.\ member of the .American Right

of Wa\' .Association, Frankland is mar-

ried and has two sons and a daughter.
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^oute Adoptions ^

Commission Adopts 1 15 Miles of

reeway at May, June Meetings

The California Highway Commis-

Dn adopted the locations for approx-

lateh" 115 freeway miles on 15

)utes at its .Ma>- and June meetings.

\^ell as relocating or extending

ore than 30 miles of five conven-

Dnal highways.

Although all of the adoption actions

ere preceded by public hearings con-

acted by the Division of Highways
. accordance with established pro-

;dures, the commission itself also

;ld public hearings prior to adopting

iree freewa\' routes in Fresno. Sac-

mento and Amador counties.

The Fresno adoption was for 9.4

iles of State Sign Route 41 between

^I" Street in Fresno and one mile

luth of the .Madera county line. The
lutherlv portion of the routing had

»en the subject of considerable local

)ntrovers\-.

In adopting the "C-B"" alternate

)ute favored b\" the State High\\'a>"

ngineer. the commission noted that

le "C" portion south of .McKinley

venue will cost appro.xiniately S2.-

)0.000 less to construct than the

' AMADOR
EXISTING ROUTE CITY

J
SUTTER-
CREEK / V.

equivalent "B" alternate, while pro-

viding $18,000,000 more in 20-year

user benefits. Additionally, it was fa-

vored by local property owners.

The commission found linle disa-

greement concerning the "B" portion

northerlx from McKinle> Avenue to

the count)" boundars".

Sacramento County

The adopted ruute m Sacramento

County, identified as the "A"" line at

the public hearing conducted by the

commission in Folsom in April, ex-

tends 18.6 miles northerly on Route

65 from \\ est of Sloughhouse in Sacra-

mento Countv to east of Roseville in

Placer County.

In its findings, the commission re-

ported that the adopted route, con-

forming to the "major streets and

highways" plan of the Sacramento

Countv Board of Supervisors, the

county's master plan for school sites

of the San Juan Unified School Dis-

trict, and endorsed by the Roseville

City Council and the Placer County
Department of Public \\'orks. would

provide far greater traffic service than

other alternates favored by the City

of Folsom and a Fair Oaks civic

group.

Q^̂Previously Adopted Routes

J-—
- \~

—

• —^ V_.C-t<F,E^S

CARMICHAEL

FREEWAY ROUTE AD0PTED:^|

\RAscrto - m-
CORDOVA " ~^y

SLOUGHHOUSE

f FAIR OAKS

HAZEL

i^^^:: FOLSOM ^i$
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Previously
Mopfed-j

S N O FREEWAY ROUTE ADOPTED

BLACKSTONE EYISTING

PINEDALE

®ROUTER
lb iosem'ife

Previouslii

Adopted

Kings Cani/on tigiional Hirk
To Clotfis -

*HunHnqion Lake

In Ainador Coiintx . the connnission

adopted a free\\;u routing for 7.9

miles of State Sign Route 49, the

"Mother Lode High\\a\-," between
State Sign Route 88 at Martell and
State Sign Route 16 at Central House.

Built-up Sections Bypassed

I lie ailopted routing gcneralh fol-

lows the e.xisting highway alignment

hut swings awav from the built-up

sections of Sutter Creek, Amador Cit\

and Dr\ town.

The commission said this routing

w ill a\(iid disrupting historic sites and
buildings, w as least costly of the feasi-

ble alternates studied, and will provide

the best service to local, tourist and
through traffic.

Both the Sacramento and Amador
County routings had been recom-

mended b>- State Highway Engineer

J. C. Woniack.

In other freewa\' adoption actions,

the commission located routes as fol-

lows:

Monterey and Scin Benito Counties:

15.5 miles of U.S. 101 between Fspi-

nosa Road, near Santa Rita in .Mon-

tere\ County, and the San Benito-

Santa Clara county line.

Riverside County: 10.1 miles of

State Sign Route 74, the "Pines to

Palms Highway," between the west-

ern boundary of the San Bernardino

National Forest and Mountain Centci-.

Sacramento Comity: 5.5 miles of

new Route 244 in the Fair Oaks-Car

michael area running easterly from a

freewax' routing adopted in 1961.

Sacramento and Placer Counties: 1

7

miles of new Route 65 (former U.S
y9F.) northerly from Interstate 80 in

Sacramento Count\' through the Rose

villc-Lincoln area of Placer County
and two miles of new Route I9i (for

nier Route 91) between the adopted

section of Route 65 southwest of Lin

coin and the existing highwax- near

the Titan Missile site.
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Sav Diego County: Five miles of

State Sign Route 78 between US 395

in Escondido and the San Diego city

limit west of Pasqual Road.

UC at Santa Barbara

Sa?itii Barbara Comity: One mile of

new Route 217 (former Route 236),

extending the recently completed

Ward Memorial Boulevard Highway
along Goleta Slough to the main en-

trance of the Universits of California's

Santa Barbara campus.

Santa Clara and Alaiiieda Counties:

5.2 miles of State Sign Route 9 be-

tween the existing highw a\" at Santa

Clara-Alviso Road in Santa Clara

Count}' and the adopted route for the

Sign Route 17 Freewa\' in Fremont,

Alameda County.

Tuolmnue County: 5.9 miles of

State Sign Route 120 between Priest

and three miles east of Groveland.

Ventura County: 21.4 miles of State

Sign Route 126 between west of Or-

cutt Road, east of Santa Paula, and

the \'entura-Los Angeles countv line.

Ventura County: 1 1.2 miles of inter-

connecting freeway routings of new
Route 1 (former US 101 Alternate),

new Route 232 (former Route 154).

and State Sign Route 118. The 4.1-

mile Route 1 section runs from south-

east of Oxnard to a new connection

with the \'entura Freeway, connect-

ing to the newh- adopted 2.2-mile sec-

tion of Route 2 32 which extends it

northeastward to the newl)- adopted

route for State Sign Route 118. The
4.9-mile routing for 118 runs between

State Sign Route 126, northwest of

Satico)', and the adopted route for

Route 232, then easterh' to a junction

with the existing highwa\' west of La
\'ista A\cnue.

Future Expansion Envisioned

The plans of the Division of High-

w a\'s call for initial construction rang-

ing from a two-lane, access controlled

highw ay, with provision for expansion

to four lanes if and when required, as

in Amador Counts', to construction of

an eight- and six-lane freewa\', with

provision for expansion to eight lanes

throughout, as in the interconnected

freewa>' routings in \'entura Count)'.

The cost of these freeways is esti-

mated at S239,340,000, including

rights of w a\'.

The Commission also adopted as

con\'entional highwa>'s:

Kern County: A 9.4-mile new rout-

ing for Route 223 (former Route 140)

between US 99 and Arvin, eliminating

six right angle turns and lessening con-

fusion for non-local motorists; and a

two-mile extension of new Route 184

(former Route 143) to connect with

the US 99-Arvin routing.

Lake County: A 5.9-mile section of

new Route 175 (former Route 16),

an important east-west lateral across

the .\Iayacmas .Mountains between US
101 and the Lake Counts' resort areas.

bet\\ een one-half mile east of the

.Mendcjcino County line and west of

the junction w ith State Sign Refute 29.

Siskiyou County: A 12-mile section

of State Sign Route 96 between one

mile north of Somes Bar and Ti Creek,

generally following the alignment of

the existing highwas' through difficult

terrain, but with easier grades and

curves; and 1.8 miles on new Route 3

(former Route 82) easterl\' from the

adopted route for Interstate 5 east of

Yreka.

In another commission route action,

a short section of old State Sign

Route 1, from its junction with new

Route 46 (former State Sign Route

41) at Cambria to 1.3 miles westerly,

was redesignated as an extension of

the latter highway, and a 350-foot

connection was adopted between the

redesignated section and the new-

State Sign Route 1 Expressway.

FIAT LUX!

Our caption to the front cover of

the Ma\'-June issue of the magazine,

in a hurst of poetic enthusiasm,

wronglx' attributed the illumination

on the lower deck of the San Fran-

cisco-Oakland Ba\' Bridge to head-

lights of eastbound traffic rather than

to its true source, the fluorescent

lighting system recently installed by

the Dixision of Ba\' Toll Crossings.
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Human Relations

Coordinator Named
Another step toward assuring equal

job opportunity in the California Di-

vision of Highways was taken by

State Highway Engineer J. C. Wo-
mack b\- the designation of a human

relations coordinator for the division.

in line with Governor Edmund G.

Brown's request to state agencies.

Scott H. Lathrop. principal high-

wax- engineer in charge of personnel

and public information for the divi-

sion, was appointed to serve as human

relations coordinator. The assignment

is in addition to his regular adminis-

trative duties.

At the same time WOmack ordered

statewide distribution to each district

engineer, equipment shop superin-

tendent and department head in the

division a copy of the instructional

booklet entitled "Promoting Equal

Job Opportunity-A Guide for Em-

ployers," which was issued recently

by the State Fair Employment Prac-

tices Commission.

Lathrop's job. Womack said, will be

to see that the Division of High\\ays

continues and intensifies its efforts to

follow existing directives by Gover-

nor Brown and State Director of Pub-

lic Works John Erreca in recruiting,

appointing, and promoting highw a\-

cmplo\ees.

"\\"c have already placed in the

hands of every division emplo\ ce,"

U'omack said, "a cop\ of rhc Gover-

nor's 'Code of Fair Practices' leaflet

and Mr. Frreca's circular letter of last

August, which calls for 'affirmative

and positive action.' not iust being

against discrimination. 1 ha\c in-

structed Mr. Lathrop to follow

through to ascertain that all actions

involving our emplo> ees continue to

be on the basis of merit and fitness,

without regard to race, color, reli-

gion, national origin, or ancestry."

Lathrop has been in charge of pcr-

.sonncl administration for rhc Division

of Highwa\s for the past seven \ears.

He is a civil engineering graduate of

the Universit\- of California. 1 le has

served conrinuouslx w itii the Division

60

Peddy Is Appointed

Project Control Head
.Appointment of Jack E. Pedd>- to

the newly established position of proj-

ect control engineer for the California

Division of Highways has been an-

nounced by State Highway Engineer

J. C. Womack.

Peddy was promoted from his posi-

tion as assistant programs and budgets

engineer, an assignment he had held

for three vears.

His new duties involve working out

and putting into effect procedures for

the most effective

assignment of plan-

ning and design

personnel to high-

wav pro) ects in

the preliminar\- en-

gineering stage,

\\'omack said. In

addition, he will as-

sist in keeping state

legislators informed

on highway plan-

ning and construction scheduling.

Both these assignments, Womack
pointed out, are in line with Peddy's

recent duties, which have included

staff work in connection with the

preparation of the annual State High-

wax- Budget and with the scheduling

of bid advertising to insure a continu-

ous flow- of contract work; and ap-

pearances before civic organizations

throughout California to report on

highway planning and development.

Pedd\- has been a Division of High-

wavs employee since March, 1948.

Born and raised in Fresno, he received

his bachelor's degree in civil engineer-

JACK E. PEDDY

of liighuaxs in various engineering

and administrative assignments since

\9}\, except for World A\ar 11 serv-

ice in the U.S. Nav\

.

In 195V the Sacramento Section of

the .American Societx of Civil Engi-

neers honored Lathrop with its an-

nual "Ingineer of the Year" award

for communitx- service. He recently

served two one-\ear temis as presi-

dent of the Sacramento Council of

Churches.

Violet E. Randle

.Mrs. X'iolet E. Randle, Secretary I

in the Division of Highways District

I office at Eureka, died on July .'^ after

a long illness.

During her career with the Divi-

sion she served as secretary to five

district engineers: G. F. Hellesoe, A.

M. Nash, C. \'. Kane, Alan S. Hart

and Sam Helw er.

She started work as a iunior stenog-

rapher in 1946.

.Mrs. Randle was born in the Dyer-

ville area. She attended Eureka ele-

mentary schools and graduated from

high school in San Francisco.

Before coming to the Division of

Highways, she was employed b\- the

State Department of Education for

two years.

She is survived b>- her husband,

Lee, and two daughters, Patricia, l.i,

and Rebecca, 8.

ing from the University of Michigan

in" 1946 while participating in the US
.Marine Corps college training pro-

gram.

After two > ears in engineering

work in the aviation industry, Peddy

joined the Division of Highways staff

in the District \'I office in Fresno.

His earlier assignments w ere in design,

and later he was transferred to con-

struction and w as resident engineer on

freeway contracts on US 99. La'er he

advanced to district construction en-

gineer in charge of projects in Fresno.

Aladcra and Kings Counties, and in

October, 19.58, became the district's

advance planning engineer in charge

of route location studies.

His service in the Fresno district

was interrupted for a year and half

bv his recall to active .Marine Corps

dMv in the Korean war. w here he saw

combat dut> as an artillery officer.

In August, 196L Peddy was pro-

moted to iiis division headquarters

position in the programs and budgets

department.

Pedd\- is married and has two sons

and a dauuhter.
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Division Announces

Latest Retired List

district II

John Q. Cox. highway maintenance

Tian I. 32 years; Clifford P. Higeins.

lighway foreman. 41 years; Lee \

.

5te^\arT. highway maintenance man I.

12 years.

District III

Dewey E. Allison, highway mainte-

nance man I. 20 years; Curtis H.

tronquest. highway maintenance man

[, 9 years.

District IV

Paul Cowgill. highwav chief clerk

[I. ?1 years; Franklin K. Gurley, as-

sistant high^\a>" engineer. 16 years;

Joseph D. Silvera. highway mainte-

nance man II. ?0 years.

District V
Claribel S. Babcock. intermediate

clerk. 16 years.

District VII

Jerome J. Fisher, highway field of-

fice assistant. 12 years; Edward L.

.Mahoney. highway foreman. ?2 >ears.

District VIII

Ann M.Thomas. intermediate clerk.

12 years; Edgar A. Kellam. iunior

staff anahst. 1 3 years.

District XI

Donald B. Frazee. highway mainte-

nance man III. 34 years; Jay \".

Sperr>'. highx^av maintenance man II.

30 years.

Headquarters Office

Samuel R. Offutt. associate high-

way" engineer. 16 years.

Bridge

Ralph .\I. Sherick. senior bridge

engineer. 31 years.

Headquarters Shop

Russell L. Anderson, mechanics

helper. 1" years; Thomas S. Cardona.

heavv equipment mechanic. 32 years.

Shop 5

Charles B. Bradfield, automobile

mechanic. 19 vears.

graduated from

Bridge Department's

R. M. Sherick Leaves
Raiph .M. Shenck. Seruor Bridge

Engineer, in the Advance Planning

Section of the Bridge Department, re-

tired on .May 31 after 31 years in state

ser\"ice.

A native of the Golden State. Sher-

ick attended San Diego High School

and San Diego State College, and

the Univer5it\- of

Southern California

with a degree of

Bachelor of Science

in Civil Engineer-

ing in 1926.

Sherick's assign-

^^ ments have taken

A^V^^^V him state\\'ide since

^L^l^^^^^ he came to work
^^ with the depart-

RALPH M. SHERICK ment in November.
1935. He sen"ed as

resident engineer on bridge construc-

tion proiects both in Southern Cali-

fornia and Northern California, and

became area construction engineer for

the north coastal counties in July of

194". In 1954 Sherick transferred to

the Advance Planning Section, assirni-

ing charge of the Report \^'riting and

Rei-iew Section.

During \\'orld \\'ar 11 he sened in

the Seabees in the Pacific Theater

\nth the rank of Lieutenant Com-
mander.

Sherick is a past president of the

Capitol Cit}" Toastmasters Club and is

affiliated \\ith the Masonic Lodge in

Los Angeles and the York Rite bodies

and Ben Ali Temple of the Shrine in

Sacramento.

C. Clarke Waterman
Retires on July 1

C. Clarke \'S'aLerman. District Ac-

coimting Officer for the Division of

Highways at San Bernardino for more

than 22 years, retired on July 1.

A^'aterman. a native of Buffalo. New
York, and a registered public accovmt-

ant, began work with the di\Tsion in

San Bernardino in .May. 1941. as de-

partmental accoimting officer, trans-

ferring from the Department of Fi-

nance and Franchise Tax Commission

Sacramento, \\ith which he had

Ray E. OB:er. As-sta" C^ef
Right-of-wa>' Agent for the Califor-

nia Di\Tsion of Highways, died sud-

denly on June 4 in Sacramento. A na-

tive of Texas, he had pre\4ously lived

in San Bernardino 33 years, where he

was in charge of the Right-of-way

Department of the local Di\'ision of

Highways District Office from 194.^

until his promotion and transfer to

Sacramento in 1961.

O'Bier was educated in Texas and

took courses in engineering after he

moved to California. He came to San

Bernardino in 1927 to join the Divi-

sion of Highways as a member of a

survey part>". He continued in engi-

neering work until 1935 when he

transferred to the Right-of-way De-

partment, where he served continu-

ously until the date of his death. He
was 56.

O'Bier was a member of the Ameri-

can Right-of-way Association and

American Association of State High-

way Officials, a Past Master of the

San Bernardino Lodge No. 348 F. &
A..M.. a member of the Elks, an asso-

ciate member of the San Bernardino

Real Estate Board, and past president

of California State Employees Asso-

ciation Chapter No. 7.

He is survived by his \iTfe, Mar-

garet; mo sons. Ray. Jr.. of San Ber-

nardino, and Gordon, who is with the

Fifth Army in Germany; his mother.

.Mrs. Elizabeth Christensen of San Ga-

briel, and three sisters, a brother, and

two srandchildren.

m
served from 1939.

KOFMAN IS VICE-CHAIRMAN

The Caiif^mu Highway Commis-

sion has elected Abraham Kofman of

Alameda as its \'ice-chairman. suc-

ceeding Arthur T. Luddy of Sacra-

mento, who resigned from the Com-
mission recently because of ill health.

Kofman. a San Francisco Bay Area

newspap>er publisher, was appointed a

member of the Commission by Gover-

nor Edmund G. Brown in September.

1961. He was reappointed in Januar>-.

1964. to a four-vear term.
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Tempus Fugit Column

I'he fi)llu\\iiig items appeared 25

\ears ago in Calif uniia Highiiays and

Public Works:

Jul> , iyj!9—Rkalign.mknt of Rus-

sian RivFR Highway Nfaring

COMPLI TION

One of the most popular vacation

spots in Northern California—the sec-

tion between Xorthwood Park and

Guernev'ilie on the Russian River-

will soon be served by a new high-

ua\" having easy curves and ver\' light

grades, and using the roadbed of the

abandoned Xorthuesrern Pacific Rail-

road.

It replaces the narrow, winding road

originally built to serve the lumber

industrv, which concluded operations

about i^iy.

The new 36-f()ot highway closely

follows the river along its entire 314-

mile length, and passes through the

beautiful redwood stands in Ciuerne-

ville Park.

Placing of steel tie rods in construc-

tion of retaining walls pr(jved a prob-

lem, as did construction of two con-

crete bridges on timber pile bents.

Jul\', 1939-N'lw DuiuKu Approach
TO City of Merced Solves Flood
Prohi.fm

Another unit of four-lane divided

highwav on US 99, Golden State

llighwa\', has been completed, e.\-

rending for 5.7 miles southeasterh

from JMerced.

Due to a series f)f wet winters and

changed coiuiitions caused b\- irriga-

tion ditches and other factors, the

highwavs in the vicinitv of Merced
have been flooded for four consecu-

tive winters, beginning with 1935.

US 99 was tlie most immediate
problem, with its heavy local and
through traffic which had to detour

man\ miles for considerable periods

due to the depth of flood waters.

The work in general consisted of

widening the existing roadbed and
building a new roatlbcd above the

flood land, and constructing new
ilrainage structures in the old road-

bed.

The pro|ect vmH l)c in effect a four-

wav divided highwav most of the

time. During extreme floods, there

lu.iy be period of a few da\s when
the old road will be closed and traffic

will use the new high grade as a two-

way road until the flood waters sub-

side.

August, 1939—Hydraulickinc; High-

way Cut 210 Feet Deep Co.m-

I'l.FTFD Through Mountain

10,748,000 cubic \ ards of earth were

moved in this huge Trinity Countv

project completed June 30. .-Ap-

proaches to it from Weaverville and

Junction City will be completed early

in 1940 ... 25 vears after the State

Highways Act of 1915 provided for

"an extension connecting the interior

and coast trunk lines in Northern

California through Trinitv and Fluni-

boldt Counties, bv the most direct and

practicable route." The final interpre-

tation of this called for an extension

of the existing county sea lateral from
Weaverville, rather than a route from
Douglas Citv, seven miles south of

Weaverville.

This decision posed problems for

highwav engineers and it was decided

to make the cut by hydraulic means,

w hich proved successful and economi-

cal. Operations began in early 1933.

.\vcrage rate of excavation was 8,060

cubic yards per da\'.

The cut, 2,500 feet in length, is

2,000 feet across the top, with bottom

width varving from 50 to 250 feet.

It reduces the distance between Weav-
erville and Junction City by 2'/,

miles. (First survey over the mountain

between the two tow ns was 10'/: miles

long.)

.August, 1939—Sam'a Monica Grade
Si I'ARAnoN Projei;t Solves Coasi

Route Proiu.f.m

1 lie Colorado Avenue grade sepa-

ration in Santa .Monica will be con-

structed during the next nine months

iMuier a cooperative PW.\ contract

bv the city for the purpose of reliev-

ing one of the most congested and

hi/ardous inrersections on the Roose-

velt Highwav along the coast—one of

the most heavilv traveled routes in

the State.

IN MEMORIAM

District II

Miles H. F.lder. Highwav Mainte-

nance .Man II

District IV

Joseph P. Sinclair, Aletropolitan

District Engineer

iMervin W. Nauert, Highwav
.Maintenance Man II

District VII

Leonard W. Pord, .-Kssistant High-

way Engineer

District VIM

Fvan G. Bower, Supervising High-

way Engineer

This will consist of a 650-foot

bridge carrying Colorado Avenue over

Ocean .Avenue, the Roosevelt High-

wav and the connection to .Appian

Wa) to provide a direct connection

w ith the Santa Monica Municipal Pier,

for both vehicles and pedestrians. This

will greatly facilitate traffic move-

ment, and also provide greater access

to the Ocean Park area and to the

highly developed beach area immedi-

atelv south of the pier. Free inter-

change of traffic will be afforded

through ramps and connections.

August, 19^9—.\n article by Land-

scape Engineer Dana Bowers discuss-

ing practical roadside development

points out that after some 10 years of

trial, the original conception of road-

side development (consisting princi-

pally of planting of trees, shrubs and

flowers) is gradually giving way tc

the broader, more apfiropriate and

practical concept which strives for

more harmonious setting of the road-

way into contours of landscape.

Iwo ti;isic requirements govern an

economic aiul aesthetic plan of high-

wav landscape design, he points out.

I he cross section, or foundation, upon

w hich the landscape plan must be fab-

ricated rei]uires consideration. .\lso,

there is need for a fertile fop soil

blanket on newly exposed slopes to

hasten revegetation and prevent ero-

sion.
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Right of Way Agents

Attend 2nd Academy
The second nvo-week summer train-

ing academy for Division of High-

\\a\s right-of-A\ ay agents was con-

ducted August 3-15 at the University

of California in Davis.

Approximately 80 of the division's

junior agents and some of its ne\\-er

assistant agents from the State's 11

highA\av districts received this con-

centrated 88-hour course of technical

training in property acquisition and

related fields.

In California's highway program,

most of the land required for freeway

and highway construction is pur-

chased from private owners. Right-

of-wa\' agents are responsible for ap-

praising these lands, negotiating their

purchase, and managing them until

construction begins. In the 1963-64

fiscal year, approximatelv 8,000 such

transactions were made, representing

an expenditure of nearly S 1 80,000,000^

"The improved productivity- dem-

onstrated by agents attending last

vears academv—which already repre-

sented the top 10 percent of applicants

for a right-of-way career—proves the

value of the course." said J. C. \\'o-

mack. State Highwa\- Engineer. "It

also spells economy in both time and

money because it speeds up the trans-

lation of highway user taxes into safe,

modem highways and freeways. Also,

because right-of-way work is tremen-

dously varied, our agents must supple-

ment technical knowledge of real es-

tate laws and values with recognition

that rights of the public and the prop-

erty owner must be protected. Agents

must merit the public's confidence

and good will through care, courtesy,

and constructive cooperation."

Classroom sessions incorporated:

The Right-of-^^"ay Function ( '/4

day); Right-of-W'ay Engineering (3

days); Appraisals (3'/2 days); Acqui-

sition (3!; days); property manage-

ment Cz day) and Examinations (':

day).

Senior members of the division's

right-of-way staff served as instruc-

tors. Group conferences were sched-

uled as eveninor sessions. Classes were

DIVISION EXPANDS ROADSIDE DEVELOPMENT SECTION

Expansion and reorganization of the

roadside development and landscap-

ing program of the California Division

of Highways, including establishment

of a new position

of Principal Land-

scape Architect, has

been announced by
State Highway En-

gineer J. C. Wo-
mack.

Donald P. Van
Riper, for the past

1" vears in charge

of landscape archi-

D. P. VAN RIPER tectural activities

for the State Office of Architecture

and Construction (formerly Division

of Architecture), has been appointed

to the new position.

\'an Riper will not only assume re-

sponsibility for the State's 30-year-old

roadside planting program, which now
involves more than 54,000,000 in new-

projects annually, but will also work

w ith all units of the division involved

in the scenic highway and roadside

rest program. In addition. W'omack

said, he w ill act as consultant to other

state agencies and groups, notably the

Governor's Advisory Committee on

Scenic Highways.

"Roadside development and aesthet-

ics have been an increasingly impor-

tant part of the state highway pro-

gram for a long time," \\'omack

pointed out. "In the past few years,

the concepts of highway planning and

design have expanded beyond the basic

considerations of safe and efficient

traffic movement, and we are thinking

in terms of the driving environment,

held in the Physical Sciences Building

and Olson Hall on the Davis campus.

and residence were in Bixby Hall.

Rudolf Hess, Chief Right-of-Way

Asent for the Division of Highways,

supervised plans and curriculum for

the academy, which offered oppor-

tunit\- for a uniform instructional pat-

tern for agents who will apply this

training in their respective districts

throughout the State.

the w hole corridor through which the

road passes.

"\A'e are fortunate." he added, "in

finding a man of .Mr. \'an Riper's

professional qualifications, long and

varied experience and knowledge of

state procedures to handle this broad-

ened program."

The reorganization plan advances

roadside development to department

status, with \'an Riper reporting to

Assistant State Highway Engineer G.

A. Hill, w ho is in charge of all plan-

ning functions.

\'an Riper has been a professional

landscape architect since his gradua-

tion w ith a bachelor of science degree

in that field in 1929 from the Univer-

sit\ of California. Berkeley.

A native of Newcastle. Placer

County, he attended Placer Union

High School in .\uburn before attend-

ing the universirv-. He received his

master of science degree in 1932.

His first career activity w?as with

the National Park Service, where he

engaged in both design and construc-

tion work for Vosemite and Glacier

National Parks. Later he was land-

scape architect for ^^'PA projects in

the San Francisco Ba\ area, and pre-

pared site development plans for the

Hollywood Park race track at Ingle-

wood.

From iMay 1939, to June 1947, with

the exception of 3 'a years of service

as a Nav\ officer in World \\"ar II,

Van Riper was landscape architect

and assistant to the superintendent of

parks for the Cit\- of Sacramento.

He entered state service with the

Architecture office in June 1947. as

senior landscape architect and was

promoted to supervising landscape ar-

chitect two \ ears later. In this position

he has been responsible for site plan-

ning and development programs and

related activities in connection with

state building projects of all types.

\'an Riper is married and lives in

Sacramento. He is a member of the

American Socier\- of Landscape Ar-

chitects. His local affiliations include

the Sacramento Planning and Research

Council and the Save the American

River Association.
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Wrong-Way Warning Red Lighf, Horn, Sign

Will Alert Motorisf

The driver who tries to enter a

freeway by going the wrong way
onto a ramp meant for off-bound

traffic now has sight and sound work-

ing to protect him at one test loca-

tion in the state highway system.

Once he makes a wrong-w ay deci-

sion, his action triggers a series of de-

vices intended to jar him into compre-

hension of his mistake and. in turn,

into immediate remedial action.

The moment his wheels touch an in-

conspicuous detector buried in the

pavement, a 12-inch red light goes on.

a horn emits a blaring sound, and an

ominous red sign ( bearing the message

"Go Back You Are Going Wrong
Way"") becomes visible.

This series of warning devices is

part of an experimental project

launched bv the State Division of

Highways Traffic Department in an

attempt to reduce accidents caused

by wrong-way drivers.

Statistics show that approximateh"

eight percent of fatal freeway acci-

dents are caused by wrong-way
movements, and many more persons-

including the innocent victims pro-

ceeding unwarned in the right direc-

tion—are injured.

About four out of ten wrong-wax-

incidents on freeways occur because

vehicles are entering at off-ramps.

Since the off-ramp is one instance

where engineering ingenuit\' can offer

considerable hope toward a solution,

concentrated effort is currently being

expended in this area. The experi-

mental project is an outgrowth of this

study.

The experiment, at an interchange

in the Sacramento area, also incor-

porates advance warning for the un-

suspecting right-way motorist. At the

time the red light beams toward the

wrong-way vehicle, an amber light

flashes the other way. warning on-

coming motorists that there is a need

for caution.

The detector which activates the

warning devices is sensitive to all

wrong-way vehicles but is designed so

that the movements of right-way ve-

hicles pass unnoticed.

Evaluation of the current project

will be made possible by use of a

counter which will record the fre-

quency with which the warning signs

are made operational bv erring motor-

ists. The time of day as well as the

date will be recorded. This will enable

engineers to supplement their current

information with more details on the

prevalence of wrong-way movements,

and will perhaps lead to other preven-

tive measures.

The first attempt by traffic engi-

neers to reduce the wrong-wa>" prob-

lem was the painting of directional

arrow s at all freeway ramp locations.

At other sites, double yellow pave-

ment stripes have proved worthw hile

where it is imperative that the motor-

ist keep to the right.

.Man\' people have advocated the in-

stallation of spiked barriers for use in

eliminating wrong-way problems. This

device, however, does not supply all

the answers the engineers are seeking.

For instance, once a car is disabled by

the spikes—presumably with r\vo or

four blowouts—it may become a fixed-

object target for the next right-way

driver. In actual practice, as closely

as can be estimated, in excess of 90

percent of freeway wrong-way drivers

do manage, somehow, to correct their

error without having an accident.

This would not be true if motorists

suddenly found themselves trapped

with disabled vehicles.

It is hoped that the experimental

sight-and-sound warning will do what

other devices, including the spiked

barrier, will not do: Solve the prob-

lem of wTong-w a\' movement without

leading to other accidents.
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National Highway Week—October 4-10
THE WHITE HOUSE

BY THE PRESIDENT OF THE UNITED STATES OF AMERICA
A PROCLAMATION

Will Ri AS safe, L'rticicin. and cconDinical liiyhway transportation is \ital to our continucii national growtli; and

W'lii.KKAs adequate hisjhwass pi'oniote the social and economic opportunities of c\er\ American, and strengthen the

defense of our Nation; and

W'hf.rkas the l-'ederal and State governments are engaged in a cooperative program for the accelerated construction of

highways; and

W'niRKAS the completion of the National S\stem of Interstate and Defense Highways, and the impro\ement of other

hi<xh\\a\s, is essential to the attainment of our needs for safe ami ailequate transportation; and

Will Ki AS the death of 43,600 persons in traffic accidents List \ ear emphasizes the need f<i|- high\va\' impro\emcnts; and

Wnr.RiAS 1 have directed that an accelerated attack on traffic accidents he undertaken through the Federal-aid Highway

Program, with the cooperation of Stare and local go\crnments:

Now, TniKi roKi , 1, i.^\l)o^ B, Johnson, l^rcsitlent of the L'nited States of America, ilo herehy proclaim the week

heuinning Ocioher 4, 1964, as National Higliwa\ Week in lecognition of the importance of highway transportation to

the social and economic progress and defense of our Nation, .\nd I urge the (!o\ernors of the States and mayors of cities

to issue similar proclamations.

1 also ask appropriate officials of the Federal, State ami local governments, as well as public and private organizations

and the general public, to join in this observance.

During this week. 1 urge all Xmericans to gi\e recognition to the value ot highway transportation to their own activities

and to our national welfare.

In W'riNiss Will RI or. I have hereunto set ni\ hand and caused the Sea! of the United States of America to be

affixed.

DoNr at the Citv of \\ ashington this fourth da\ of September in the year <if our Lord nineteen hundred and si.\t_\ -tour,

aiui of the Indi I'l NDi- NCI or iiir Unhid Siatis oi- Amiricv the one huiulreil and eiuhtv -ninth.

I5\ I he Fresiilent

Di AN Rusk
Secretar\- of State

L^Nl)ON H. Johnson

GOVERNOR'S STATEMENT

On September II (iovernoi- I'dmund Ci. Brown issued the tolhiwing statement:

Part of California's lure for millions of residents and tourists lies in the diversity of its natural scenic grandeur,

majestically frameti l)y mountains or carved by the mightv Pacific surf.

California's pioneering freewav law 25 years ago helped put this tlraw ing card on display.

lOdav, a boldlv executeil skein of roads provides mobilitv tor more than 10 million California vehicles and thousands

of tourists. Voday. no more than a day's itrive separates the Sierra from the sea, or major metropolitan centers.

.Mthough we have onl\ 1,4.30 miles of full freewavs, thcv bear 20 percent of our total travel, Desjiite this heavy

traffic, our freewavs have proven more than twice as safe per mile of travel as conventional roatls.

So the Golden State's lure appropriatelv glistens with the silver anniversary polish of our freevvav law during National

Highwav AVeek, October 4 through 10.

'Therefore, Californians have special reason that week to rededicate themselves to the principles of sound transportation

planning. .\s Governor, I also hope they pledge themselves to driv e ^afelv this \ ear—and ever\ year.
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incorporate an equestrian path. (Painting by Jack

C. Won.)
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The Avenue of the Giants, which the freeway has

replaced as a through route, is visible in the left

center of the picture. (Photo by John Meyerpeter.)
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Highway 88 Historic Carson Pass Route

Undergoes Major Improvemenfs

By MICHAEL L. McGINLEY, Highway Administrative OfRcer

This route has

been i<nown as the

Carson Pass High-
way ever since the

famous scout and

trapper, Kit Car-

son, led Captain

John C. Fremont's

exploring expedi-

tion over the Sierra

Nevada Mountains in 1844. It was
first opened to wagon travel in 1849

and became an emigrant rtjad during

t|ic gold rush da\s. Travel increased,

tollgates appeared and, although cer-

tain sections of the road were kept

in some semblance of repair, old emi-

grant trains trundled for miles through

murkv clouds of powdered dirt.

During the early thirties, asphaltic

road oil was worked into this road to

provide a smooth, dustless surface.

L ntil realigning or grading work was
PHOTO ABOVE—A smoother, wider, safer aligrtment replaces fhe old road (right) at Woodfords. PHOTO

BELOW—Motorists are warned of possible delays on Highway 88 jvst east of Jacfcson.
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performed, as indicated on the chart,

this high\i a> was maintained in good

condition. In 1959. it was included in

the California freewa> - expressway

system. Planning and design studies

are continuing with this highway, as

thev are with all highwa\"S through-

out the State, to keep it as modem as

possible within the limitations of avail-

able funds.

Extends 130 Miles

This route extends l.>0 miles from

Stockton to Nevada and is one of the

most scenic drives to the high vaca-

tion countrv" south of Lake Tahoe.

It runs through historic countr>" made

famous by the early trail blazers and

the hardships of the 49ers.

Highway 88 is also the most direct

route between Stockton and Lake Ta-

hoe. It senes the communities of

Lockeford, Clements. lone. Jackson,

Pine Grove, and the High Sierra areas

betAveen Cooks Station and the Nevada

state line, including Silver Lake and

TwTn Lakes. In addition to the his-

torical interest and recreational ::-

ciliries. this route pro\-ides an ouue:

for lumber produces from the Amador

forests to the shipping docks in Stock-

ton and the Ba\ area.

Going from west to east. Highway
*8 leaves the flat San Joaquin Valley

and gently ascends the Sierra foothills

into Jackson. The many old stone and

brick buildings built in the "50s make

a side trip through this now-modern

little cir\ well worth while.

Sign Informs Motorist

A sign posted just east of Jackson

informs the motorist that Highway 88

is under construction and subiect to

delays of 2'; hoiu^ farther up the

road. These dela>"s are usually nominal

2nd the detours short; however, the

longer delay's may occur because there

are occasions when it is necessar>" to

blast sections of this rugged and

rocky granite terrain. The Division of

Highways realizes that these dela\-5

inconvenience the motorist, especially

during vacation time, but it is imjXJS-

sible to build roadways diuing the

winter because of the snow.

/ CARSON PASS

J^ - - HIGHWAY

^*

iTts .S£*'59a sliife Mie owl
of Loire TofKje-

i^b.

--*- = - V i
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The once hazordous junction of Climax Road and Highway 88 hos been made safer by channelization and widening.

CONSTRUCTION YE

SCALE IN MILES ~^Uj\j
Y

California Highways and Public Works
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Closing of this highwav usuall\- oc-

curs with the first major winter storm

and, due to the deep drifts, it is im-

possible to reopen it until the follow-

ing spring. Therefore, the contractors

have onl\' about a four-month work-

ing period each year. They make the

most of it by working long hours.

Saturday's and holida\-s.

East of Jackson

In 19.^4. a 6.3-mile project was com-
pleted between just east of the city

limits of Jackson and one mile west of

Pine Grove.

This improvement provided a 32-

foot all-paved roadway on a new

alignment having a minimum radius

of curvature of 600 feet, in contrast

to a minimum of 200 feet on the old

road. This project eliminated a section

of narrow, twisting road.

Construction was completed during

1962 in the vicinity of Pine Grove to

provide for the channelization of the

junction of Climax Road, formerK'

used as a logging road, and the widen-

ing of Highway 88.

Portions Improved

Portions of the stretch of Carson

Pass Highwa\' between Pine Grove
and Cooks Station were improved by
widening and realignment in 1944.

This section of highway traverses

tree farms, forests of cedar, fir and

pine. Planning studies are now under-

wav to convert the e.xisting two-lane

road to modern freeway or express-

wa\- standards.

Although most of the existing high-

wa\" is designed for a speed of about

40 miles per hour, there are a few

well-posted sharp turns which are to

be improved in future construction.

Highway Improved

A bituminf)us surface treatment im-

proved the portion of the highway
which climbs the broad, sloping di-

vide between the .Mokelumne River

on the south, and the Cosumnes River

to the north. This section between
Cooks Staticm and Hams Station was
completed in 1'349.

Three Projects Completed

During the years 1953 through

1958. three projects were completed

between Hams Station and about two
miles east of Peddler Hill to provide

a 26-foot all-paved section of highway
in the Eldorado National Forest. From
the vista point provided by the U. S.

Forest Senice at Peddler Hill, a popu-

lar winter ski area, is a magnificent

view over the forested .Mokelumne
River watershed and the Bear River

Reservoir.

Now completed is a Si. 2 5 million

project located about 41 miles east of

Jackson. Involving some 5.5 miles of

realignment, this project is located be-

tween Peddler Hill and Tragedy
Springs on the hea\"ily timbered ridge

between the .Mokelumne and Ameri-

can Rivers at an elevatif)n of more
than 7,000 feet.

PROJECTS ON HIGHWAY 88

Loke

/v'

/

Lakes . „ .

/
'COMPLETED
^ UNDER CONSTRUCTION

-TO BE CONSTRUCTED

\

\
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Shorp (urns ore well poited where if was necessary fo blend (he highwoy with the terrain to preserve fhe beauty of (he surroundings.
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Continuation of Project

A continuation of the above project

extends from Tragedy Springs past

Silver Lake to the Carson Spur about

2.5 miles west of the Alpine count\

line. Roadway improvement costing

S 1.600,000 is about 50 percent com-

plete and is expected to be finished in

the fall of 1965.

The dela\' noted on the signs posted

at either end of Highw ay 88. \\ here

an alternate route may be chosen by

the motorist to go over the Sierra,

might occur here. This is where the

motorist will be given the opportunit\

of viewing the ruggedness of the ter-

rain. Solid walls of granite are being

blasted to provide a safer, smoother

roadway so that the scenic beaut\-

and historic values will be within eas>

reach of everyone. Since this project

is located in the Eldorado National

Forest, the blasting operations must be

conducted with a minimum of damage

to the trees outside of the right of

wav. The problem is to break up the

granite so that it can be loaded w ith

a power shovel and still not throw

rock into the trees and cabins in the

area.

Portable "Hot Plant"

Another sight that can be seen from

the detour road is the "hot plant"

where asphalt concrete is mixed for

surfacing the project mentioned

above. This plant is entirely portable,

permitting it to be moved from one

construction site to another. This "hot

plant." or batch plant as it is usuall\"

called, produces about 150 tons of as-

phalt concrete per hour. There are

seven rock crushers operating just

west of Silver Lake which provide

crushed rock for aggregate base, as-

phalt concrete material, and perme-

able material to be used for drainage

and filtering purposes. These crushers

are capable of making any size aggre-

gate material.

The portions of this route betw een

Tragedy Springs and Carson Spur

which were not reconstructed in 1951

(see sketch map) are those which are

now under construction as described

above. The road w inds down through

the forest to the west shore of Silver

Lake. This lake is nearl\' two miles

long and is a favorite spot for fisher-

men and boating enthusiasts. Improved

A power s/iove/ /oods gran'ile rocit on dump trucks after blasting operatiorys rtear Silver Lake.

A new partable batch or hoi plant near Silver Lake prepares asphalt concrete lor the new highway.
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An ospha/t spreader {foregroundi ar^d a botiom dump truck add finishing touches to the new roadway between Peddler Hill and Tragedy Springs.

The nearly completed roadway on new alignment (right) has wide, sweeping curves and gentle grades.
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campgrounds and resorts await those

who enjo\ relaxing in the scenic

splendor of this area.

Work was completed in 1960 at a

cost of almost S400,000 on a little

over two miles of relocation of the

Carson Pass High\\a\- from the Car-

son Spur to just east of the Alpine

Count\- line. The work involved

heavy grading to improve the align-

ment and eliminated a steep sidehill

section with heav\" curvature. This

improvement also increased the sight

distance, which is the length of high-

way ahead visible to the driver.

Red Lake Grade

Similar work was completed in

1952 from the easterly section of the

above stretch of highway past Twin
Lakes Reservoir to the Carson Pass

near the top of Red Lake Grade.

After leaving a beautiful mountain
meadow near the .\lpine county line

at the beginning of this portion of the

highwa\', it climbs easterl\" to the base

of the dam at the west end of the res-

ervoir. Near the w ater level it curves

around the lake where water sports

and fishing are popular. The highway
continues to ascend gradually until it

reaches an elevation of 8,573 feet at

Carson Pass.

The existing section of the Carson

Pass Highwa\ from the top of Red
Lake Grade to the bottom of the

grade at the easterly tip of Red Lake
closely follows the alignment of the

original emigrant trail. Since it was
first oiled in the earh' thirties, no
major realignment or grading work
has been performed, hut efficient

maintenance has kept it in good con-

dition. The deficiencies of this portion

of the present facility include inadc-

(]uatc w idth, excessive grade, and sub-

standard alignment with restricted

horizontal and vertical sight distances.

The northern exposure makes it the

last portion of road to be cleared of

snow each year.

The Alpine Counts Board of Su-

pervisors, local civic bodies, and the

Highwa\ K8 Association activel\' pro-

moted the improvement of this route

and, in 196!, the California Highwa\
Commission adopted a route to re-

locate this highwax on the north side

iif the Lake. This new location will

The Bear River Reservoir viewed from the U.S. forest Service vista point at Peddler Hill.

The summit of Kit Corson Poss, 8,573 feet above sea level.
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loolimg toward Jocltson on Highway 8fl showing how /he road was leveled out and widened.

provitk- lighter grades, greater width,

sweeping turns, and a better exposure

to the sun, thus permitting it to be

opencti earlier in tiie spring.

Design Completed

Design has been completed and
right-of-way acquisition is expected
to begin in late 1964 or early 1965
for a new 3 2-foot-wide, all-paved,

2.5-milc section of this highway on
the north side of Red Lake. Consid-
eration may be given to financing this

project from federal forest highway
funds.

.•\ new road was completed in 195s

between Red Lake and the West Fork

of the C^arson River. The area tra\-

ersed by this 5.9-mile project is a

wide, grassy, pasturcland. The mead-
ows lie to the north of the highway
w hilc the pine trees begin to find their

w a\ up the slope of the mountains to

the south of the highwaw This road

is used primarily by vacationers

bound for, or coming from, the lligh

Sierra.

In 1961, the highwa\ was realigned,

widened, graded and pa\ed from the

Carson River to about a mile and a

half cast of Picketts.

Similar work was com[ileted in

1V51 on a stretch of liichwaN immedi-

atelv east of the portion described

above to 2.5 miles east of Picketts.

Continuing east, similar construc-

tion was completed in 1963 from the

point last mentioned above to three-

tenths of a mile east of Woodfords.

Design plans have been completed
and right-of-way acquisition is in

progress to replace the existing nar-

row, winding two-lane road just east

of W'oodfords to the Nevada state

line with a new and wider two-lane

expressw ay. Construction is depend-
ent on the future availabilit\' of funds.

No matter which wa\- the Carson

Pass Highwa\ is traversed, this scenic

and historic route has enough variety

to interest the most seasoned traveler,

the avid fisherman, and the experi-

enced hunter.

The Dixision of llighwa\s is con-

stantl\ planning and designing safer

highways to make drixing more pleas-

ant. During planning and design

stages, every effort is made to fit the

alignment to the terrain, thus preserv-

ing the secenic beaut\- and the natural

enxironment of the area.

State Freeways Save

400 Lives Each Year
More than 41)0 lives per \ear are

saved because of (California's freew a\ s

accordini; to State Hiuhwa\ I ngincer

j. C. Wnmack.

W'omack made this statement in

connection with National lligliwa\

Week (October 4-10). He added that

the 1,448 miles of frcewa\' now open

in California ha\e a safety lecmil

nearh three rimes better than the

average road or street.

In l'>61 and 1''62. an estimated 2",-

750 accidents were a\i)ided because

of freeways, antl about 41.S0() persons

escaped iiiiui\ . I'or this two-\ear pc-

rioil, Sil lives w eie spareti. In atkii-

tion, he noted. untoKi time, monex

,

and personal anguish were s.ived.

The safety I'ecord will iniiiroxe.

\\Dmack said, as mileage is ailded to

the statcw iite freew a\ and exiircssw a\

system. By 19S0, the target ilate for

completion of the s\ stem, the State

will ha\e a freeway antl expressw a\

network of 12,414 nules.
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Route 299 Expressway
By JOHN V. KELLY and RAY HUCK, Resident Engineers

between Atiin wnd

DISTRICT

II

The completion

in Jul\- 1964 of ;i

1.3-niile section of

.I two-lane exprcss-

w ;i\ between 4.5

and 7 . S miles
northeast of the

Town of A din,

t h r o u g h R ii s h

Creek Canxon. was

the final step in pi'n\iding 40 miles

(if caret I'ce dri\inu on Route 2'>'> in

Modoc (jiunt\

Alturas.

This latest addition to California's

fieewa\ and c\presswa\- network re-

placed an old road constructed in 192 5

h\ the U.S. Bureau of Public Roads.

l"he alignment of the old highwa\' in-

ckidetl 11 curves, 5 with radii fidni

500 feet to 400 feet, separated 1)\ shniT

tangents. In the best weather ir was

difficult to negotiate portions of this

I'liad in excess of 30 miles per houi'. In

snow or ice, quite common at this

4,50()-foot ele\ation, the driving could

onl\' be described as hazardous. 1 he

new road has a design speed of 70

miles per hour, and incorporates many
of the features of a freew a\' in its lay-

out.

Unusual Feature

Reinforced concrete bridges, one

140 feet long and another 100 feet

long, span the two crossings of Rush

Creek, replacing the old narrow struc-

mr
The completed expressway through this mounfoinous area is constructed to a design speed ol 70 mites an hour.
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tures. An unusual fearuic of this con-

struction is a fenced public stociv trail

extending the full length of the proj-

ect, and generally- follow ing the align-

ment of the original road.

Though often overshadowed b\'

California's impressive progress in

constructing new multilane freeways,

the histor\' of Route 299 in Modoc
Count\- during the past 10 years has

been one of constant inipro\ eiiient.

More than 16 miles of the Route be-

tween Adin and Alturas have been

reconstructed tiuring this period.

Nine miles arc two-lane c.\presswa\'

on new alignment. In addition to pro-

viding regulated access, wider road-

ways, fewer steep grades, and flattci'

The improved alignment of the new Route 299 Fxpresswoy is apparent from the old and new routes

shown on the above map.

cur\cs, the new expresswa\' sections

ha\c sufficient right-of-way for ulti-

mate expansion to four lanes, thus

protecting the highwa\' users' invest-

ment against future increases in right-

of-w a\' costs.

Pit River Bridge

Ra\- Kizer and Ra\ Kizer Con-
struction Company-, Inc., was the suc-

cessful bidder on the two most recent

contracts on this route. Besides the

Rush Creek Can\on sections. the\-

A winter view of Route 299 of Rush Creeic before reconstruction.
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^^
Sharp curves and snow combined fo mo«ce travel s/ow ond dangerous on the old highway.

completed the 5.8-mile portion in

1962 from 0.4 mile west of the Pit

River Bridge to 1 mile east of Canby.

The new Pit River Bridge is a rein-

forced concrete girder structure. 305

feet long.

The portion of Route 299 from 1

mile east of Canby to Chamber's

Ranch, a distance of ".3 miles, was

constructed by Peter Kiewit Sons

Compan\" of San Francisco in 1954.

This stretch has a 32-foot roadbed

and good geometric design, but no re-

stricted access.

Further Improvement

Plans for further improvement of

the route call for reconstruction to

expressway standards after 19" 1 of the

9-mile portion between the Rush

Creek and the Canby projects. This

section rises gradually from an eleva-

tion of 4.300 feet at the new Rush
Creek Bridge to 5.173 feet at Adin

Summit, then descends to the new
Pit River crossing. This section was

constructed in 1940 to very high

standards for that time.

Plans for the proposed Round \'al-

le\' resenoir site iust north of Adin

have delayed establishing a freew ax-

route from Adin to Rush Creek. The
State Water Resources Department

and the U.S. Bureau of Reclamation

are currentl\' studying the feasibilitx'

of including this dam in the L'pper

Pit River development for the irriga-

tion of Bis \'allev. Continuine the

past record of improvement of Route

299 will insure the citizens of Modoc
County, and of California, easy and

pleasant access to the fast developing

recreational areas of Modoc Count\'.

LEVIN NAMED STUDY CHIEF

Secretar\- of Commerce Luther H.

Hodges has announced the designation

of Dr. David H. Levin to direct a

study to determine the feasibility of a

national program of scenic roads and

parkwa}i's.

Dr. Levin is deput\ director of

right-of-way and location in the Bu-

reau of Public Roads, a unit of the

L'.S. Department of Commerce.
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The Redwood ghwdy
r 8rt I I I

Bringing It Up to Modern Standards

Early in 1952 the I.cgisl.umc

adopted Senate Concurrent Resolu-

tion K) which said:

"Whi RiAs, The welfare of the

people of the State of California de-

mands a free and uninterrupted flow

of vehicular traffic and commerce at

ail times; and

"Wmkrias, Slow-moving trucks and

buses and other heavily laden vehicles

on dangerous grades greatl\' impede

the flow of traffic until it is often

brought to a standstill; and

"Wni KiAs, This situation results in

a dangerous condition of the liigh-

ua\s which needs to he corrected for

the safet\' of all highway users; now,

therefore, be it

"Kcsolit'il In the Senate of the

State of California, the Assembly

thereof coiiciirriiiij;. That the Legis-

lature hereby requests the California

Highway Commission to make a stud\

to determine where it ma\- be neces-

sar\' to provide for the construction

of four-lane hi<ihwa\s on danucrous

grades and cur\es on that portion of

the State Highwa\' US iOI from the

San Francisco to the California-Ore-

gon boundar\'; and be it further

"Resolved, That the Secretary of

the Senate transmit copies of this reso-

lution to each member of the Cali-

fornia Highwav Commission and the

State Highwa\ I-.ngineer."

Widening Not Answer

In his rcpl\ State llighwa\ Kngi-

ncer d. T. McCoy said:

"In compliance with SCR No. 16

a detailed study has been made of the

traffic conditions and physical charac-

teristics of the route, and from this

stud\' it was apparent that it was not

practicable to isolate and limit the

evaluation of the need for construc-

tion of a multilane highwa\' to the

specific sections which could be con-

sidered as being dangerous grades and

cur\es."

The State Highway Engineer re-

[lorred that traffic on rliis route was

These roadside redwoods near an interchange lusl south of Santa Rosa ore typical of the more than 5,000

redwoods planted by the Division of Highways along newly completed freeway sections of Highway IOI

in Sonoma County. Trees in this photo were planted in 1959.

increasing more rapidl\' than on the

system as a whole; that the rate was
particularly marked in the summer
quarter when industrial and recrea-

tional traffic merged and reached a

peak; that b\- 1960 60 percent of the

mileage would be carrying an a\erage

daily traffic in excess of the critical

figure of .^,000 vehicles. He also

pointed out that alignment was un-

suitable for modern traxel, .>.> percent

of it having been built 25 or more
\ears before. (As we have seen, the

surveys for large portions of the route

were made .^0 years ago.)

The State Highwa\" Engineer's re-

port further stated that along 246

miles of 101 between San Francisco

and Crescent City, or nearl\- 6.^ per-

cent of the total mileage, and over

nearl\ 90 percent of the route from

Crescent Cit\' to the Oregon border,

the sight distance was restricted to

less than 1,600 feet. B\- minimum sight

distance standards, it was unsafe to

pass on great portions of the highway.

The report also noted that 4' per-

cent of the distance between San

I'rancisco and Crescent Cit\' on 101

was on cur\ing alignment, and on the

section between Crescent Cit\- and the

Oregon border 8> percent was on

cur\ing alignment.

From these studies it was concluded

in 1952 that 224 miles of existing 101

highwa\ should be widened as soon

as financialK possible, to provide a

"inulrilanc. dixidcd. access-controlled

high\\a\ facilit\ '"; in other words, a

treewa\. It was also recognized that

the remaining mileage would probablv

need impr<)\ement to frccwav stand-

ards before funds would be available.

Scenic Factor

IJut l)\ rlie I'^-^'ii's aiKithei' element

w.is .uidei.1 r<) the engineer's problem.

Not onK must he modernize the ReA-

wooil Highway in almost impossible

tenain aiul so desiun the route th:U it



cussed and usuall\' satisfactory solu-

tions arrived at.

"We Need Roads!"

On the other side of the coin, the

Humboldt Times was still carrying on

the fight for roads in northwestern

California. In November 1951, under

a 42 -point head sa\ing "We need

roads 1" it pointed out that in the \ ear

of 1950 the "tortuous Redwood High-

\\a\- carried more traffic than multi-

lane Highway 99 to the east of us.

Traffic counts so far in 1951 have con-

tinued to show large increases."

In 1951 also, the Redwood Empire

Association made a direct request to

the State Highway Commission asking

that US 101 not be located outside the

state park boundaries. They said Red-

wood Empire ta.xpayers were spend-

ing hundreds of thousands of dollars

to attract tourists and that the road

. . . Thus /eoving fhe Avenue of the Giants, the

former route of 101 just across the Eel River, for

the enjoyment of the more leisurely traveler.

Near Myers Flat, the new freewoy carries the

trucks and through traffic . . .

would Stay in place during rain\

w inters with their sliding slopes and

raging rivers, but he must now also

think in terms of conser\ing the

natural landscape. Increased mobility

increased leisure, increased wealth,

added to greatl\- increased population

and diminishing outdoor space, had

made the magnificent Redwood
groves of the Eel s\stem more than

e\er a priceless heritage to pass on to

generations to come.

Changing the Redwood Highua\
into a frce\\a\' was not a matter of

ordinary realignment and impro\'c-

ment. It was a major project whicli

cnvild not expect to be completed for

decades. It required the most careful

and coordinated planning.

This was 1)\ no means a new con-

cept with liighwa\ engineers. In 1912

the commission requested permission

to l)u\ 11)0 feet of redwoods on cirhei'

side of the highwa\' but funds could

not be obtained. .-\s earl\' as the 193()'s

there were joint meetings between

highwa\' engineers and state park

officials. .Many small problems of re-

alignment and improvement were dis-
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Motorists negotiating this narrow viaduct built into the steep terrain in northern Mendozino County

can't see the 1973' dote on the structure, but it wouldn't surprise them.

should tnncl through the red\\()ods

for the benefit of these tourists. At
the same time this organization and

others were pressing a perfectly un-

derstandable desire for safer roads

througiiout the cnrire Flcdwood l',m-

pirc. riuis the engineering studies had

to take into account demands from a

dozen directions, in addition to coping

with the problems of costs and terrain.

The southern end of the road in

Marin Count)- and Sonoma Count\
had received c()nsideral)le attention

and expenditure by the early I95()"s.

Long sections of the route were al-

read\- developed into four- lane ex-

pressways. Flans were going forward

for converting them to full freeways.

A number of sections such as the

Ridgewood Summit area in the vicin-

ity- of W'iilits needed attention and

plans went ahead for design and

budgeting of realignment to inipr()\-e

vexing traffic problems. Today the

road from the Coldcn Gate Bridge as

far north as Hcaldsburg is almost all

full frecwa\-.

Legislative Attention

In 1953 .AsscmbKmail Frank P. Bc-

lotti of P'urcka introduced a bill w hich

would give the Division of Highways
an easement for a w ider, more modern
highwa\- through the state park. Sev-

eral senators from the northwest

counties introiiuccd a similar bill in

the Senate. These bills aroused con-

servationists all over the United States

and the ensuing publicits resulted in

neither of the bills being reported out

of committee.

Newton B. Drury, chief of the

State Division of lieachcs and Parks

at that time, said that if the redw oods

were "in an\ other part of the State

the inhabitants would be guarding

them with rifles. ' This statement was

w itiely printed.



Eventually a revised bill \\ as passed

granting a 25-foot easement.

In the meantime, all through the

towns of the Northwest, women's
groups, local government groups and
taxpayers organizations continued to

fight to make the highway safer. The
outcome was a decision to remove
about 15 large trees in the parks,

which allowed the highway to be

widened to 25 feet. Prior to this it

had been as narrow as 16 feet in some
places. Local residents complained

there was scarcely room for a school

bus and a truck to pass on man\' sec-

tions. One school principal remarked
to the Highwa>" Commission that his

buses were often late because the

drivers were constantly" stopping to

nail back on the trees the bark that

the buses scraped off.

Eventually authorization was gi\en

to remove nine trees, for which the

State Highwa\- Commission voted

514,000. These were trees less than 12

feet from the centerline of the high-

waw along a 13-mile section in the

Humboldt Redu oods State Park near

Dverville. Of the nine trees approved
for removal none were exceptionally

large and several w ere relativel\' small.

The later removal of six more trees

was eliminated b\' redesign of a short

section.

"Gratifying Unanimity"

On January 29, 1954, the Ferndalc
Enterprise printed a letter from .\Ir.

Newton B. Drur\-, Chief of the Divi-

sion of Beaches and Parks, in w hich

-Mr. Drur\' said "with minor excep-
tions the State Highwa\' Commission
and the State Park Commission
achieved gratifying unanimity on
three important points. Point 1 was
the undesiribality of widening the

present U.S. lOl' through Humboldt
Redwood State Park for more than
two lane widths (approximatel\ 24

feet). Recognition of this is an im-
portant accomplishment.

"Point 2, the desirabilit\' of a main
route bypassing the park redwood
groves with read\ access to such

groves and to connect these along the

present route by short side roads; such

bypass routes to be suitable for a high

standard freeway capable of accom-
modating future traffic w ith ease.

"There was some doubt expressed

as to the cost of such a new freewa\'

PHOTO ABOVE— The main street of Wtllits still does double duty as a through highway and a local

traffic and business artery. 65LOW— this mountainside section near Garberville, with its typical string

of cars, illustrates one type of terrain problem on the Redwood Highway.

for both construction and mainte-

nance; hut we are confident that

studies now being carried on w ill not

show such extra cost for the b\pass as

to justifx instead the sacrifice of the

redwood parks b\ plowing a freewa\'

through them.

"Point >. the desirabilitv , when the

freew;i\ bypassing the groves is built.

of the existing highwa\ becoming a

park road, maintained with park

funds. It would then ser\ e as a park-

wa\", and be, even more than now,
one of the famous scenic and recrea-

tion routes in America."

Air. Drur\' went on to point out

that the Department of Public Works
was making a stud\' of several pro-

September-October 1964 17



The George Leatherwood Memorial Bridge, near the junction of the Eel River and its south foric south

of Redcrest, serves through traffic while the old highway bridge now provides occess to scenic redwood
groves in Humboldt Redwoods State Park.

South of Eurelca a section of freeway traverses the plain adjacent to Southern Humboldt Bay.

In a few locations there is a modern 4-lane highway along the ocean front, such as this short section

near Wilson Creek in Del Norte County.

posed l)\'p;iss routes. This proposal did

not meet with approval of all con-

cerned but tiie two agencies were in

uenerni agreement as to the future

plans of the Redwood Higiiwa\-

through the Humboldt Redwoods
and other rcdw ood parks.

Bypass Concept Not Clear

An unfortunate circumstance in the

mind of the public as a result of this

conference was the supposition that a

b\ pass would entail a wide sweep

away from the parks. From an engi-

neering viewpoint the costs involved

would have been prohibitive, since

the onlv suitable location for the Red-
wood Highway is in the South Fork
Fcl River Can\on. Hence, the road

still, in some places, had to go through

the edge of groves of redw oods. De-
spite this, costs were to be much
higher and maintenance problems

greatly increased by building the road

on the sidehills instead of along the

flats.

This confusion over the meaning of

the word "b\pass'" was not limited to

the conservationists who were tr\ing

to preserve the redwoods. The resort

owners and other business people of

the north coast area w ho depended on

tourist traffic were dead set against

the idea of a b\pass. The\- wanted the

highw ay retained as close to the trees

as possible so that their value as a tour-

ist attraction would not be lessened.

The\' feared that a high-speed high-

w ay would carry the tourists far

aw av from their places of business.

With all these conflicting attitudes,

the Division of Highwa\s, in the ab-

sence of an\' clear mandate from the

state taxpayers, w as reluctant to spend

large sums of its funds to build the

b\pass, and preferred to continue

w ith its studies until the situation was
clarified. .\sscmbl\man Rclotti. how-
ever, w as anxious to get the highw a\

improved.

Financing Proposal

In \955 he introduced a bill which
provided that $10,000,000 of State

Parks' mone\' from tideland oil roy-

alties could be used to help finance

construction of a redwood highwax

bypass approximatel)' 23 miles long,

in the CJarhervillc-Humboldt Red-
woods vicinitx .
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Aerial vie^ of new free^^ay section just north of

Ukiah, looking north along the Russian River

valley toward Ridgev^ood Summit.

In return the Division of Beaches

and Parks w ould get the old highway
as a scenic route. No commercial traf-

fic would be allowed on it except as

necessar\- to senice those activities

\\ ithin the park and it would be a

scenic, slow-speed highway for tour-

ists who wished to leisurely tour

through the groves.

Bill Favored in North

Assemblyman Belotti's bill had con-
siderable support from representatives

of the north coast counties in the Leg-
islature as well as from many private

The expressway crossing Ridgewood Summit replaced a tortuous bottleneck previously existing between
Ukiah and Willits.

interests. To the people of the north

coast countr\- it represented a speed-

up in the solution of their transporta-

tion problems. Relative to the discus-

sions. .Mr. Drur\- pointed out that if

the bypass plan was not approved,

placing the highway through the

groves, it "would involve not the

death of a few ancient big trees, but

rather the wholesale removal of thou-

sands of redwoods, including prob-

abl\' the virtual elimination of smaller

groves.""

-Mr. Belorri"s bill passed through the

committees and through the Assem-
bly and the Senate but it was vetoed

bv Governor Knight. The Gover-
nor felt the Division of Beaches and
Parks did not have an adequate pri-

orit\' system and long-range polic\' on
park projects at that time.

The 2.1-mile project was not

dropped how ever, and District 1 con-
tinued making studies. Comprehensive
traffic counts w ere made.

District Meeting Held

On February <S. 19.^6. a public

meeting was held by the district engi-

neer in Garberville to discuss the "low-

line"" and the "highline" routes. \p-
pro.ximately 44 miles, running from
north of Pepperwood to south of

Richardson Grove, were involved.

Public opinion was strongly in favor

of the lowline route.

At this meeting District Engineer
Alan S. Hart said:

"The road will be at the cost of

some trees, but most of them are at

some distance from the present road,

which is intended to be preserved for

its scenic beauu" which will be un-

harmed.

"Between Sylvandale and Myers
Flat about 400 'accountable trees" will

have to be cut. Most of them are 30

inches or less; a few big ones run to

a maximum of 6 feet, but no giants.

And none of the trees to be felled are

on the redwood flats w hich are sceni-

caliy the most valuable"" he asserted.

"From \\eott to Englewood about

2.000 trees are to go. most of them
under 50 inches and none over 6 feet

in diameter."

Plans for the new b\pass were en-

thusiastically received in some quar-

ters, in other quarters only tacitly

agreed to. but there was no strong op-
position. The main problem was find-

ing the estimated $36,000,000 needed
at that time to build the route. Actual

costs todav have run much higher.

First Unit Funded

Assemblyman Belotti continued to

w ork on variations to his plan, and
finally managed a compromise on
financing the first unit of the new
route. In 1956. S800.000 was contrib-

uted from the State Park Fund for

acquisition and construction on the

first unit of the Redw ood Parks Free-

way. Later another S2.605.000 was
contributed.

The first freewa>- stretch was be-

tween Dyerville and Englewood. a

distance of 4.4 miles. Included was the
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George M. Leatherwood Memorial

Bridge, named for a highway engineer

who had lost his life that same \ear

in a helicopter accident while on aerial

reconnaissance over US Highwa\- 299

east of Blue Lake. (This crossing later

\\as given a national award for steel

bridge design.)

The contract was let for the 4.4

miles of construction in Februar\

,

1957, at a total construction cost of

16,700,000. This was the beginning of

the Rcd\\'ood Parks Freew a\".

As further funds became available

additional units have been added to

this freewa\' unit bypassing the red-

woods until 22.5 miles are now fin-

ished. This includes a new 5.7-mile

section from S\"lvandale to Maple

Hills Road which was opened in Oc-
tober 1964 (see maps herewith).

Old Route Preserved

As the increasing length of freewav

has been opened to traffic a long sec-

tion of the old route has been incor-

porated into the Humboldt Redwoods
State Park, now totaling 24 miles. This

is used e.\clusi\ely by sightseers and

tourists. However, subsequent legisla-

tion has eliminated the concept of

making this a state park highw a\- and

it is included now as part of the state

highwa\- s\stem. The route is signed

"Avenue of the Giants."

Route adoption studies have been

completed for all other areas where
redwood groves are involved w ith the

e.xception of Prairie Creek Redwoods
State Park and Del Norte Coast Red-

w oods State Park. These parks are lo-

cated on US 101 south of Crescent

City.

One of these sections, involving

Prairie Creek Redwoods State Park,

has regrettably become the subject of

widespread misunderstanding and con-

troversy during the course of the

studies, which are not yet complete.

Problem Solved

Inasmuch as the freewa\' has been

\irtually completed through the Hum-
boldt Redwoods area with the practi-

cal arrangement of the freeway for

through traffic and retention of the

"Avenue of the Giants" for sightseers

and tourists, this section is no longer

controversial. Construction has, ex-

cept in one or tw o cases, avoided the

Eagle Point Viaduct, south of Myers Flat, dramatically illustrates an engineering decision which resulted

in complete avoidance of a reduced grove.

groves and either followed the side-

hills above the big trees or used the

other side of the river, w ith generous

use of bridges.

The Eagle Point X'iaduct, for in-

stance, south of Myers Flat, had to be

built at considerable cost to carr\- the

road on the west side of the river

along a very steep slope. Had the en-

gineers been determined to "cut a

swath through the redwoods," they

could ha\c built this six-mile section

at considcrahh less than its ultimate

cost of one million dollars per mile,

b\- following the river flats through

the groves. (See page 24.)

There are three redwood parks

through which the Redwood High-

wax- passes north of Eureka. These

are, from north to south, Jedcdiah

Smith Redw oods State Park, Del Xorte

Coast Redwoods State Park, and Prai-

rie Creek Redwoods State Park. At
Del N'ortc Coast Redw oods any new-

alignment most probabl\- will avoid

the trees completeh-. Jedediah Smith

and Prairie Creek have been much in

the news recently.

Endorsed by Park Officials

Jedediah Smith has had considerable

publicity because of reports of a "free-

wa\ to be cut through the National

Tribute Grove," although the route

adopted was agreed to and even en-

dorsed b\- the State Division of

Beaches and Parks. Actuall\ , the route

passes from one-third of a niile to one

mile north of the north limit of the

National Tribute Grove.
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\Ur,aer
Construction

The realignment admittcdl\ will

take out some redwoods. 1 his is nec-

essary because a section of the park

extends northward across any feasible

route (see map). To avoid this nar-

row neck of the park complctel\

would cost se\eral millions of dollars

additional and take traffic mans miles

out of direction.

About 40 miles south of Jcdediah

Smith, appro.ximately halfwa\- be-

tween Crescent Cit\ and Eureka, is

Prairie Creek Redwoods State Park.

The .selection of a freewav route in

the vicinity of this park has had the

most publicity, much of it unfavorable

to highwa\' engineers who are trying

to seek a solution to the prf)blcni. The
problcpi is not simple.

Prairie Creek Alternates

Four possible routes for the high-

wa\' arc cheorcricalK' under considera-

tion, including the present road w hich

goes through the middle of the park

w here the i)i\ ision of Highwa\ s ow ns

a wide right-of-way including more

than 1.000 fine redwoods within it.

.Mthough widening of the existing

road through the park would cost sev-

eral million dollars less to construct,

and would provide the best traffic scr-

\ice, it would ha\e the greatest effect

on park values and is not being con-

sidered for recommendation to the

Highway Commission.

Not Through Groves

One of the altcrn.itc routes goes

along the beach at the base of the

bluffs to the %\est of the park proper.

Currentl\- the .^..^ miles of beach re-

quired for such a freeway is privately

owned, contrary to popular belief, al-

though the Division of Beaches and

Parks has indicated it plans to bu\

this land to add to the park.

Another possibility is a route along

the top of the same bluffs. Neither of

these routes goes through redwood
gr()\es on park land except along the

w esterl\- fringe of the park at its verv

northerly end.

Since the route along the top of the

blutfs would rcqi'ire large cuts and

fills and would require bridging of

several ra\incs and scenic Fern Can-

yon, major attention has been focused

on the l)each route and on an align-

ment generally east of the park for

which a stud\' was requested by the

l)i\ision of Beaches and Parks.

No "Threat" to Redwoods

Ihc discussions o\er Prairie ('reek

are still going on. Just as in 1^5 5, the

"threat" to the redwoods has become

a came celebre, interesting thousands

of Americans and even individuals in

foreign counties. However, contrar\

to popular belief, the Prairie Creek

problem is not a threat to the red-

woods. .\\\\ location eventuallx

adopted, either to the w est along the

beach or to the east along the ridge,

w ill require a minor number of smaller

trees from the fringes of the park.

Ciovernor Edmund G. Brown has

stated that any loss of trees to the park

from highwax" construction should be

replaced by acquisition, w ith highwa\

funds, of a like number of privatelv

owned trees. There are thousands of

redwood trees on pri\atel\ owned
land immediately adjacent to the park

boundaries w hich can be acquired and

added to the park.

The route through Jedediah Smith

Park will take onl\" .v> acres, out of

this 9,.v^9-acre park. None of the

routes under consideration in Prairie

Creek would take more than .?0 acres

of redwoods from this 10,286-acre

park. Privately owned trees immedi-

atel\- adjacent to these parks are avail-

able as replacement in kind. It is

hardl\- likely any acreage at all will be

taken from the undeveloped .^,9.^2

acres of Del Norte Redwoods State

Park. It is not probable that in the

foreseeable future it will be necessary

to consider realignment of any high-

wax in any redwood park except

those alread\- discussed.

Conclusion

Simuning up the stor\ of the Red-

wood Hiuhwax, these facts are e\i-

A drihwood-laden beach and Freshwater lagoon flank the Redwood Highway south of Orick.
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The southern end of fhe Redwooc/ Highway is the Go
point in Marin County in foreground and a

Iden Gate Bridge, shown here wifh the new vista

portion of San Francisco in background.

dent. The terrain through which any

route must go is as difficult as there

is in the world, and the ver\' rain\'

winters and unconsolidated materials

make highway maintenance almost

impossible except when extremely

expensive construction techniques are

employed.

Because of the difficult terrain and

the earh- dependence upon water

transportation, road building in the

north coast regions has lagged badly,

and the inhabitants of the area have

suffered as a result. Although traffic

counts are as high or higher on the

Redwood Highway than on many
other main trunk routes in the State,

much of its alignment is still based on

surveys 50 years old. Traffic problems

are particularly aggravated in the

summer months when the logging

and vacation traffic reach their peaks

simultaneously. The district engineer

in Eureka estimates it \\i\\ cost, at

present prices, 5340,000,000 to bring

to modern standards that portion of

the Redwood High\\ay in his district,

namely from the Oregon border to

the Mendocino-Sonoma county hne.

Travel Time Reduced

Nevertheless, progress is being

made. From the results of a study

made a few months ago, a San Fran-

cisco newspaper reported a short time

back that the travel time between San

Francisco and Eureka had been cut

from eight hours in 1953 to six hours

in 1963.^

The so-called threat to Jedediah

Smith State Park is greatly exagger-

ated, since the highway is across the

river, away from the major portion

nf the park. Construction has already

been completed through the major

redwood park, Humboldt Redwoods,

creating a safe, high-speed bypass

route with the old route preserved as

a tourist route. No more routes re-

main to be adopted except, as noted,

at Prairie Creek and Del Norte Red-

\\ oods.

The total acreage taken and to be

taken for highway through the red-

w ood preserves is on the order of

four-tenths of 1 percent of the total

redwood preserves o\\ned by the

State. Today, these total more than

68,000 acres, many of them undevel-

oped for public use. .More park acre-

age is still being acquired. In addition,

the federal government owns many
thousand acres of redwoods, ^\ith an

additional great acreage owned by

private interests.

The few hundred acres taken and

to be taken for modernizing the Red-

wood Highway represent no threat

to this great acreage. They do repre-

sent tremendous economic advantage

to the route's users. .More important,

the greatly reduced accident rate on

the new sections promises escape from

crippling injury and death for hun-

dreds of citizens of California as well

as our guests from other states and

countries.

The northern end of (he highwoy is in the vicinity of (he Oregon line, where the Collier Tunnel and

its realigned approach (above/ has made travel faster and safer be(ween Crescent City and Grants Pass.

Sepfember-October 1964 23



Edgle Point
1

Freeway Consfrucfion Requires

Bridging of Sfeep Sidehill

By LOWELL C. ALLEN and OSTAP BENDER, Associate Bridge Engineers

DISTRICT

A bold
imaginative

ing of the

wood Park

and
rout-

Red-
Free-

\\a\- (US 101) re-

quired bridging of

a precipitous side-

liill area with mini-

inuni damage to

tiic natural scenic

hcaut\ of existing redwood trees. The
l"aglc Point X'iadiicr, near .M\ ers Flat,

appears to cling tenacious!\- to the ter-

rain as it provides the motorist with
an unusual view of the redwoods
from a vantage point 100 feet above
the South Fork of the Eel River.

Usual methods of construction

would have required massive e.\ca\a-

tion for footings and were not prac-

ticable in this terrain. The supporting
columns were extended approximateh'
40 feet below ground surface to a

foundation in rock.

Uphill foundation shafts were exca-

vated with a rotary drilling rig

through the overburden and rock ex-

cavation w as completed b\- hand min-
ing. The foundation subcontractor
used '/: inch telescoping circular

sleeves in lO-focjt lengths to shore the
drilled holes. Log crib supports for
the drilling rigs were used as shown in

an acconipanv ing photograph.

Shaft Excavation

.Most of the downhill foundation
shafts were completely excaxated h\

hand labor mining methods. The ex-

ca\ations were shored with timbers
similar to vertical mine shaft opera-
tions, and chain link fencing was used
to retain material between the timbers.

I'.xcavatcd material was lifted to the
surface by an air driven winch and
stockpiled for later removal by clam-
shell. Trees downhill from the con-
struction were wrapped as protection
against stray rocks which escaped the
careful stockpiling operations.

The foundation shafts were rein-

forced and concrete placed against

original ground for the entire depth

24

The Eagle Point Viaduct on US lOJ near Myers fir,' ' .^ ; jrecipiious sidc-hill terrain providing the
motorist with an unusual view of the redwoods from a vantage point 100 /ee( above the South Fork

of the Eel River.

California Highways and Public Works

1^ k >



^!

^'
,'vr

^^^ ;::-

-^my^s:

The new Eagle Point Viaduct looking southward. The structure was built with minimum damage to the natural scenic beauty of surrounding redwood trees.
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Supporting columns for the viaduct were extended approximately 40 feet underground to a foundation

in rock.

using conventional methods. Equip-

ment operated from the one-lane

construction road which had been

benched into the sidehill.

The two-column bents vary in

height from 25 feet to 60 feet above
the ground. The columns are five feet

Mjuare, solid below ground and hol-

low above, and the bent cap is five

fccf w idc and six feet deep.

choice of Girders

Superstructure steel girders were
placed with a crane which had to

work in the narrow confinement of

the construction road. The choice of

welded steel girders was made after

man\ studies of different structural

t\ pes. span lengths, girder depth and

girder spacing were completed with

the assistance of the electronic com-
puter. For the special conditions at

this difficult site the welded girder

bridge selected was about 8 percent

cheaper than competing t\"pes.

Has 1 1 Spans

The structure consists of 1 1 spans

of 110 feet in addition to shorter slab

approach spans and a special retaining

wall where the structure slices

through a projecting point of the side-

hill.

Total cost of the structure was Sl,-

028,000. This represents a cost of

Sn.lO per se^uare foot of structure

and is extremeK' economical for a

structure at tiiis difficult site.

Hall and Simpson were general con-

tractors with Ira .\lderson as structure

superintendent. P. & Z. Compan\" was

foundation subcontractor with Bob

Cook as superintendent.

H. ^^'. Benedict was resident engi-

ncci- for District 1. Lowell C. Allen

u as Bridge Department representative

on construction and Ostap Bender dc-

simi engineer.

A rotary drill rig excavates for uphill shafts ol the viaduct while supported on log cribbing.

S.AN DIEGO FREEWAY

I he State Department of Public

Works has awarded a S6,.^84,000 con-

tract for constructing 4.2 miles of

eight-lane freeway on the San Diego

Frcewa\- (Interstate 5) in Rose Can-

\()n on new alignment between 0.1

mile and 4.^ miles north of Balbna

.\\enue in San Diego.
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W-X Street Bridge

DISTRICT

III

The first stage of

construction of a

new bridge across

the Sacramento
Ri\er started when
a 51.148,00 con-

tract ioT three huge

ri\"er piers was ap-

proved on January

25. 1963. The
bridge is located about one mile

downstream from the Tower bridge

in Sacramento and is a portion of In-

terstate SO Freeway which will pass

east-\\"est through part of the Cit\' of

Sacramento between \\' and X Streets,

By R. N. BRINK, Resident Engineer

Work, Plans Move Ahead on Capital's Freeways

The W-X Street Bridge forms an

integral part of the fast-evolving Sac-

ramento free\\ay system. What is the

present status of this system?

First, on Interstate 80 (old U.S. 40).

u hich will pass eastward through the

cit\- via the bridge and \\'-X Street to

29th- 30th Street and then north along

29th-30th to connect with the south

end of the existing Elvas Freeway;

Work recentlv started on the super-

structure of the bridge includes a mile

of freeway approaches at either end

from Jefferson Boulevard in Yolo

Count\' to Fifth Street in Sacramento.

Total cost: 515,000,000.

This section of Interstate 80 includ-

ing the bridge should be open to

traffic b>- late 1966 or early 1967.

Bids for an interchange in the

\\estacre Road-Jefferson Boulevard

area will be advertised later this year

at an estimated cost of 53,000,000.

. . . Confinued on page 32

^s=^>-.

Early construction stage at the Yo/o County side. Two large derricic faorges lo^er a 64-lon steel waler system inside the sheet pile cofferdam. A raft of timber

foundation piles is in the foreground.
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PHOTO ABOVE— Final stages of closing the sheet pile cofferdam (Sacramento

side of the river). PHOTO BEtOW—One of two large derrick barges lowers

a 64'fon waler system.

PHOTO ABOVE— An underwater hommer used for driving foundation piles

to 35 tons of bearing value per pile. PHOTO BELOV/—Driving SOfoot timber

piles with underwater hammer.



Pouring tremie seal concrete. Concre/e is deposited 20 feet underwater through the tube with the funnel-shaped top. Flow of concrete through the tube is

regulated by raising and lowering the entire assembly shown.

One of the 300 timber piles for each pier is hoisted for driving at the pier on the Yolo side of the river.
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;ind connect with US 50 at 29th and
30tli Streets.

The completed structure will con-

sist of two fixed parallel bridges which
w ill proxide for four lanes of traffic in

cacii direction with no bridge open-

ings to dcla\ highw ay traffic. Exhaus-

ti\e preliminary studies were made to

determine the vertical clearance neces-

sary for river traffic and the figure

which was finally agreed upon b\- all

parties concerned is 55 feet above

flood plane. This is the absolute mini-

mum at the haunchcd portions of

girders and will increase to about 59

feet at the center of the main river

channel. These figures are based on a

flood plane at clexation il.il; however.

the average low water for about eight

or nine months of the year is at eleva-

tion ^.1), which means that approxi-

matclx 85 feet maximum vertical

clearance x\ill be available to river

traffic during low water conditions.

Timber Pile Supports

Each of the three river piers are

supported by 300 untreated timber

piles. The ()ilcs were jetted to a tip

elevation of —15 and then driven

another 15 to 20 feet to a specified

bearing value of 35 tons.

Two different sequences of opera-

tion were useii in placing cofferdams

for the piers. The first, used at Piers

Xo. 1 anti No. '. was to drive the

sheet pile, excavate to required depth,

PHOTO ABOVE' Final stages of pier construction. At Pier No. ] (bacl<ground) rock riprap is being placed. Center pier is complete except for treated fimber

sheeting being placed at the near side. At Pier No. 3 (foreground I the fender system is being constructed. Photo by Sacramenfo Bee. PHOTO BELOW— Looking

downstream and across the Sacramento River to Yolo County at the nearly completed substructure of the bridge.
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and drive the foundation piles inside

the cofferdam. The second method

used at the center pier, was to exca-

vate a "glory hole" to required depth,

drive foundation piles, and then place

a sheet pile cofferdam around the

foundation piles. Some drifting of

sand and silt into the "glory hole" was

e.xperienced before the sheet piles

were placed, but it was readily re-

moved with an airlift pump.

Seal Is Poured

Succeeding operations, in order,

consisted of pouring a four-foot tremie

seal 23 to 2~ feet below water and

around the foundation piles, pumping

water from inside the cofferdam, and

completing the remainder of the work

(reinforced concrete footing and pier

walls) in the dr>-. Wet sand mixed

with coarse sawdust and small wood
shavings proved very successful for

sealing leaks in the sheet pile inter-

locks. One six-inch pump kept the

30' X 165' cofferdam dry.

Survey controls were established on

dolphin piles driven upstream and

downstream from the piers. A tag

line was used for positioning the cof-

ferdam frame and sheet piling. Prior

to this operation, the tag line ( so

named because metal tags were at-

tached to the line for pile markers)

had been used for establishing e.xcava-

tion limits and exact pile spacing.

\\'hen the sheet piles were driven to

final depth accurate survey controls

were then transferred to the steel

cofferdam.

Major Items of Work

Major items of work involved in

constructing the three river piers con-

sisted of 906 timber piles approxi-

mately 50 feet long; 200 precast, pre-

stressed concrete piling 62 feet long;

9,000 cubic yards of class A concrete;

650 tons of reinforcing steel; 110

thousand feet board measure treated

timber sheathing; 8,000 tons of rock

slope protection; and a navigation

lighting system. The work was per-

formed under a joint venture contract

by Fruin-Colnon Contracting Com-
pany- of Burlingame and LeBoeuf

Dougherty Contracting Compan\' of

Richmond. W. E. DeRousse was su-

Eariy stoges o' pier consrructicn. Af Pier No. I (background) forms are being siarfed for the column

shall. Af Pier No. 2 'center) cap construction is underway and fender work started which involves driving

concrete piles. At Pier No. 3 (foreground.) the lower section is completed and the sheet pile cofferdam

being removed. Photo by Sacramento Bee.

perintendent for the contractor and

R. N. Brink was resident engineer.

Superstructure Contract

On July 22. 1964. bids were opened

for the superstructure contract, which,

when completed, will extend from

Jefferson Boulevard in ^^'est Sacra-

mento to Fifth Street in Sacramento.

The successful bidder was Kaiser Steel

Company with a bid of S12.~00.142. 50.

P. G. O'Halloran is resident engineer.

This superstructure contract is the

largest single unit of highway work to

be undertaken in the entire metropoli-

tan area of Sacramento. The extent of

the project is reflected in the follow-

ing major items of work involved:

16,275 cubic yards structure excavation

334,700 linear feet concrete piling

(class I)

4,482 driving piles

54,100 cubic yards class A concrete

13,825,000 pounds bar reinforcing steel

4,360,000 pounds structural steel (A-36)

30,085,000 pounds structural steel (.^.-441)

The bridge contract will be com-

pleted w ithin rv\o years and w ill alle-

viate much of the traffic "bottleneck"

now being experienced at the Tower
bridge entrance to Sacramento.
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Work, Plans Move
Confinued from page 27 . . .

Construction on Interstate 80 from

liftli Street to 29tli-K)th Street will

start next year.

The section between \\'-X Street

and the F.Kas Free\\a\ is under con-

struction and will l>c completed in

1 966.

On Interstate 5, which will run

north-south through Sacramento in

the \icinit\ of Second and Thirei

Streets:

The north half, from J Street to the

American River, is tentatively sched-

uled for bids in 1966 at a cost of

511,000,000. Construction will take

about two \ears.

The south portion trom J Street to

BroadwaN \\ ill probably go to bids in

196"". It will cost around 521,000,000

and will take two or three \cars to

build. Construction of a Capitol .Mall

umlcrpass, which will form parr of

this unit, will get underw a\' soon at

a cost of Sl.lHi(),(t(lO.

An aerial photo of Sacramento with the freeway routes shown by white lines: W-X Street (Interstate 80'

right; 29th-30lh Street (Interstate 80 and State Route 99) background; ond 2d-3d Street (Interstate 5)

foreground.
,
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Interstate 280 Design of New Freeway
Stresses Aesfhetics

DISTRICT

IV

The w o r 1 d's

most beautiful
freeway!

That's the de-

scription the resi-

dents of the San

Francisco Bay
area would like to

see applied to the

new Interstate

Route 280, known locallv as the "Ju-

nipero Serra" Freeway. And the de-

sign engineers of the California Divi-

sion of Highways are making every

effort to oblige them—alwa\ s keeping

in mind the two key words: aesthetics

and cooperation. This free\\"a\" tra-

By R. A. HAYLER, Deputy District Engineer

\crses the foothills of the Peninsula

between San Jose and San Francisco.

The conception and design of this

freeway has truly been a cooperative

effort on the part of all concerned.

The bridge and highwa\' design engi-

neers of the Califorina Division of

Highways have had the problem of

designing aesthetics into the route and
still meeting the requirements of geo-

metric and structural standards, rea-

sonable cost, and approval of the local

citizens.

The U.S. Bureau of Public Roads,

which w'lW administer the expenditure

of some 92 percent of the 1157,500,-

000 total cost of this new interstate

freeway, has agreed that reasonable

additional costs over those normally
allowed may be incurred to provide

split-level design, independent road-

ways, and other techniques of aes-

thetic treatment. Construction costs

on this 50 miles of 6-, 8-, and 10-lane

freeway will amount to 1100,000,000,

with the balance going to right-of-

\\ay acquisition.

Emphasis on Aesthetics

The increasing emphasis which the

Bureau of Public Roads is placing on
aesthetics in highway location and de-

sign is revealed in a circular memoran-
dum from Federal High\\-av Adminis-

View looking southwest horn Vista Point shows the sparkling waters of Crystal Springs Reservoir and the forested slopes of Cahill Ridge beyond in this artist's

rendition.

Seattle Public Library
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rrator Rex M. Whitton tn engineers

of rhe bureau dated March 1, 1963.

He urged them to "give conscious

thought to insuring more than ever

the pleasing appearance of our high-

\\a\s. ... Fit the highway to the

landscape—take advantage of the to-

pographv, wherever economically

feasible, to have separate alignments

and profiles for each one-way road-

way—streamline the cross sections-

use judicious planting for the preven-

tion of soil erosion, the joining of the

slopes with roadside native growth,

and to possibly act as a buffer for

noise and sight control—and design

structures, small and large, so that

rhcv have architectural excellence."

Such miscellaneous structures as walls,

fencing, guardrails, and signs should

also receive that extra touch of con-

sideration which will add to the ap-

pearance of the highwa\', he said.

"I am sure that with proper atten-

tion to all of the other steps in the

development of highwavs that this ex-

tra effort in insuring pleasing appear-

ance will add greatl\' to a higin\a\-

system of which we can all be proud,"

concluded Mr. Whitton.

The I'laniihig Mainial of tiie Cali-

fornia Division of Highways urges the

consideration of aesthetic factors in

the planning and design process in this

manner. "Scenic values nnist be con-

sidered along with safetw utility,

econom\-, and all the other factors

considered in planning and design.

This is particularly true of the man\'

portions of the state highway system

situated in areas of natural beauty.

. . . Kconomy consistent with traffic

needs will alwax's be of paramount

importance, although a reasonable ad-

ilitional expenditure can be justified

to enhance the beautv of the hiehwas'

itself."

It goes on to nu'iuidn sucii aesthetic

factors as:

1. Location to preserve the natural

environment and lead to and un-

fold .scenic positions.

2. Fitting the general alignment and
profile of the liigln\a\' to rhe

area traversed.

}. Curvilinear alignment.

4. Genth- rolling profile.

5. Timber screens.

6. Selective clearing to open up

scenic vistas.

7. Wide medians.

S. Independent roadways.

9. Flattened slopes.

"Structures should be located and

designed to give the most pleasing ap-

pearance, planting should be in har-

mon\' with the surrouniiings, and in-

terchange areas should be graded to

provide an expanse of naturalistic eas\-

flow ing contours, enhanced h\- plant-

ing cover appropriate to the localit\."

Intense Public Interest

The intense interest of tiic residents

of the area in the location of Route
2S0 has been well demonstrated by the

ampl\' attended map displays and pub-

lic hearings when the route adoption

was being considered; many meetings

betw een officials of San Franci.sco. San

Mateo, Santa Clara Counties, the

nian\' cities affected and the Dixision

of I lighw a\s; correspondence and dis-

cussions w itli such organizati(ins as the

(California Roadside (Council, the (Cali-

fornia Cycling .Association, the (Coiu-

mittee for Green Hills, local property

owner organizations, and others.

The State Di\ision of Beaches and

Parks, rhe San Mateo Count\- Park

and Recreation Commission, the San

Mateo Count\' Horsemen's .Associa-

tion, and the Tri-Count\- (8an Fran-

cisco, San Mateo and Santa Clara)

(Committee for Frcew a\- Beautification

have presented iticas and intorniarion

concerning their own particular in-

terests in the area.

One group, formed in 1959 specifi-

call\- to safeguard the preservation of

the natural beauty of the area through

which the freeway will pass, and to

insure appropriate design standards for

the Interstate Route 2S0 (Junipero

Serra) Freeway, is named the Penin-

sula Highway Polic\- Committee.

Composed of representatives of San

.Mateo, San Francisco and Santa Clara

Counties and particularK planning

staffs of the counties ami the man\-

cities situated in the three counties and

also including a representative of Stan-

ford University, it has held man\-

meetings with officials of the Division

of I lighways in which plans, photo-

graphs and models were exhibited and

suggestions relating to highwa\- aes-

thetics were offered.

Varied Terrain

This freewa>- route, much of which
will be built on new alignment along

the 50 miles from San Francisco to

San Jose, will consist initially' of 10-,

8-, and 6-lane sections. It w ill be built

as a lO-iane frecwa\- between the

Route 1 and Route S2 freewaws in

Daly Cit\-. Interstate Route 280 will

he a full eight-lane freew ay from that

point southerh" to .Magdalena Avenue
in the vicinit\- of Los Altos. From
there it will be built as a six- (ultimate

eight-) lane freeway for the re-

mainder of the route into San Jose.

The varied terrain of this new free-

wav lends itself niceh' to aesthetic

treatment. Its topography ranges from

the rugged ridges and forest-covered

slopes of the 14 miles of watershed

huuls owned b\- the San Francisco

Water Department, along the loveK

chain of lakes which make up rhe

Cr\sral Springs Reservoir, past the

gracious estates of Woodside, across

4 miles of gently rolling lands of Stan-

ford Universit\-, through beautiful Los

.•\ltos Hills, and into the flatter coun-

fr\- approaching San Jose.

Construction of this route has al-

ready begun. In fact, the first com-

pleted portion in San Jose was opened

to traffic on March 16, 1964. (^ther

contracts are underw a\ with more

coming soon—so soon that the entire

50 miles of freewax' are scheduled to

be cither in operation or under con-

struction in the next five vears.

Projected traffic figures for 1975

show that from 50,000^0 150,000 cars

each da\- will be using the new route,

w irh rhe low figure estimated for the

less congested areas awa\- from the

metropolitan centers of population

and industry. This will offer much
needed relief to the Bayshore Free-

wa\-. El Camino Real and local roads

along the waw

History

Planning for this route started in

192S when the Counties of San Fran-

cisco and San Mateo formed Joint

Highwa\- District 10 to develop a

four-lane extension of Junipero Serra

Boulevard to the south. On July 5,

1956, the Legislature adopted the
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EQUESTRIAN PATH
A drawing of one of the equestrian pof/is being provided for horsebocic riders to cross under f/ie freeway at Robleda Road, Elena Avenue, Magdalena Avenue

and Canada Road in Santa Clara County. The paths consist of graded earth to provide better fooling for the horses and to preserve the rustic character of

the neighborhood.

seven-mile constructed portion of tliis

route as State Highwa>' -2 3 7 (now-

Route 117) and also dissolved Joint

Highw ay District 10.

Meanwhile the Division of High-

\\ a\"s, in cooperation \\ith the U.S.

Bureau of Public Roads, studied pos-

sible routes for inclusion in the Na-
tional S\'stem of Interstate and De-

fense High\\'avs, which had been

authorized by Congress in 1944. The
U.S. Commissioner of Public Roads
approved the inclusion of a route fol-

lowing the Junipero Serra Boulevard

extension in the interstate system on
September 15, 195.5. The 1957 Legis-

lature added Route 239 (now Inter-

state Route 280) to the state high-

wa\- SNStem "from Route 56 (Route

1 ) near Dal\' Cit\- to Route 2 (Route

S2 ) near San Jose on a route to be se-

lected by the Califorina Highwa\-
Commission." The present route was
adopted on November 27, 1957, Jul>'

23, 1958, and July 20, 1960, after the

public hearings and map displays

mentioned abo\-e.

Cooperation

The theme of cooperation runs

like a bar of reinforcing steel through
the story of the design of Interstate

Route 280, tying together the consid-

erations of design standards and rea-

sonable cost requirements on the one

side and the aesthetic values and de-

sires of all concerned on the other

into a unified w hole that will combine

beaut}' and utility into the world's

finest freewav. This cooperation in-

cludes the agreements arrived at in

right-of-wav purchase and utilit\- re-

locations as well as the more formal

cooperative and freewa\" agreements.

One example of how seemingly op-

posite requirements of two agencies

was resolved concerns the new Foot-

hill Junior College location. Soon

after route adoption it was discovered

that the Foothill Junior College Dis-

trict had chosen the junction of the

new freewa\- and El .Monte Avenue
for the site of its new two-year col-

lege. The freew a\" neath" bisected the

proposed 90-acre site. By minor ad-

justment in freewa>' location and col-

lege site, a compatible plan was de-

veloped and what could have been a

major battle was resolved through the

splendid cooperation of Dr. Calvin

Flint, president of the college, and his

efficient staff. As Dr. Flint pointed

out. the college required the excellent

transportation facilities of the free-

way and any minor adjustments in

college plan were well justified.

The contributions of various local

agencies to the construction of Inter-

state Route 280 on the sections which

have been completed or are currently

under construction add up to approxi-

mately S 1.000,000 to date. The bal-

ance of the agreements yet to be

negotiated primarily concern the re-

location and betterment of storm

drains, sanitary sewers, or water fa-

cilities. Although utility relocations are

normally covered by utilit\- agree-

ments, those areas in which new facili-

ties or betterments to existing facilities

are requested become subject to co-

operative agreements. By this effort

an o\-crall improvement benefiting

both local and state agencies is the

result.

Design Techniques

The current design of Interstate

Route 280 resulted from a complex

study of which techniques w ould best

fit the roadway to the contour of the

land. Such practices include slope

rounding, contour grading, split-level

design with the independent road-

ways varying as much as 70 feet in

elevation (in the vicinity of existing

Ralston Avenue), variable width me-

dian ranging from 22 feet at the San

Bruno Avenue grade separation to a

maximum of 200 feet at a number of

locations along the route, broad

sweeping horizontal curves with a

minimum radius of 2,000 feet to allow

the motorist to enjoy the panoramic

\iews in greater safety, maximum
grade of 4 percent throughout the

length of the route, and unusual archi-

tectural treatment of the more than 70

structures on this freeway to enhance

their aesthetic appearance and cause

them to blend with the natural beauty

of the area which the route traverses.
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Structures

After spending considerable time

with the noted San Francisco archi-

tect Mario J. Ciampi, the Bridge De-

partment designers came up with a

new look for the structures on this

freewa\'. Some aspects of his pro-

posed treatment are combined with

economic structural requirements to

produce such new and pleasing fea-

tures as curved edges on the bridge

and superstructure to create the illu-

sion of thinness. varietN- in form and

appearance of the supporting piers,

extension of the bridge railing to

eliminate the need for metal guard

railing at the bridge ends, and liberal

use of curved and oblique surfaces to

soften the lines, reducing the visual

impact of the concrete structures and

thus blending into the surrounding

area. Those structures which cross

over the free\\a\' will be prestresscd

to reduce the thickness of the over-

head structure and provide a thinner,

more pleasing profile.

San Mateo Creek Bridge

The most impressixe structure on

the entire length of Interstate Route
2S0 w ill be the bridge o\cr San .Mateo

Creek in Hillsborough. .More than

1,600 feet long and soaring 270 feet

abo\e the creekbed below . the bridge

will ha\e a li\e-span welded steel

girder superstructure resting on four

concrete piers consisting of bents

w ith tapered legs meeting at the top

in a graceful arch. The twin roadways
will be connected b\- a solid slab in

the middle with a 22-foot division

area, concrete barrier rails at the outer

edges, and a concrete barrier in the

division area with expanded Liluniinum

glare shield.

There has been a conscious design
of shadow lines in the entire struc-

ture b\- Bridge Department designers,

w ho realized that the adjacent area is

one of the more attractive parts of the

Peninsula and devoted a great deal of
study to it. This structure will com-
plement its surroundings, be a credit
to the adjacent communits , and a

source of pride to its builders. It will

be visible from many angles because

of its closeness to the parking area at

Crystal Springs Dam and its location

above the winding Crvstal Springs
Road.

Scenic Highway

The beauty of the area in which
the San .Mateo Creek Bridge will be

located has been recognized by the

State Legislature. It has included that

section of Interstate Route 280 over-

looking the chain of lakes in the San

Francisco Water Department water-

shed lands area as part of the Califor-

nia scenic highwa\- s\"steni.

The concept of a scenic highway
SNStcni in California has been under

consideration since 1960, when the

Legislature asked the Departments of

Public Works, \A'atcr Resources, and

Natural Resources, and the State Of-
fice of Planning to collaborate on an

investigation and prepare a report and

recommendations for a statewide sys-

tem of scenic highwa\'s. The 1961

session authorized appointment of a

seven-member committee to consist

of officials of counties and cities, of

persons having special competence in

the fields of landscape architecture as

it relates to scenic conservation, and

others interested in highwax'. land

planning, and park problems to act in

an advisory capacity to this investi-

gation.

This report was considered at the

196.^ session of the Legislature, which

adopted a svstem including some 4.900

miles of state highway routes as state

scenic highwa\s. The writers of the

report defined a scenic highwav as

having the following attributes:

It is a portion of the state high-

wa\ system, it traverses areas of

outstanding scenic beaut\ . and its

location, design, and construction

receive special attention in terms of

impact on the landscape and in

terms of visual appearance.

It is the intent of the Legislature

in designating certain portions of

the state highwav system as state

scenic highways to establish the

State's responsibility for the protec-

tion and enhancement of Califor-

nia's natural scenic beaut\' bv iden-

tif \ ing those portions of the state

highwa_\' system which, together

with the adjacent scenic corridors,

rei]uire special scenic conservation

treatment.

Vista Point

In oriler to give motorists a chance

to stop and enjoy this spectacular

view at their leisure, a vista point will

be built a half-mile north of Crystal

Springs Road in San .Mateo westerly

of the Hillsborough town limits.

Northbound travelers will be able to

get a bird's eve view of the Crystal

Springs lakes, the tree-covered slopes

of Cahill Ridge to the west, the im-

pressive San .Mateo Creek Bridge to

the south, and the eight lanes of the

"Junipero Serra" Freeway, divided bv

a 2()()-foot-wide median in this area,

some 60 feet belo^v this vantage point.

Just above the adjacent freeway, an

oasis for weary travelers will provide

fresh water, picnic tables, and sanitarv

facilities in a full-fledged rest stop,

which will be contour graded to blend

into the background and planted w ith

trees to provide shade and enhance

the area. A pedestrian ramp with

decorative handrail will lead up from

the rest stop to the vista point.

Hiking, Horseback Riding

Residents of both San .Mateo and

Santa Clara Counties expressed con-

cern about the availability of access to

foothill areas, after the freeway is

built, for such recreational activities

as hiking and horseback riding.

In San .Mateo County, assurance has

been given to the county park and

recreation department, the county

hiking and trails committee and other

organizations that L^ of the vehicular

over- and undercrossings between

Crestmoor Drive in San Bruno and

the Santa Clara count\- line will in-

clude from 7 to 10 feet of additional

space for the use of nonvehicular

traffic.

Ten of the separation structures in

Santa Clara County will also include

space for nonvehicular traffic. .\t

three of these crossings, plus one near

\\'oodside in San .Mateo Countv . for

the benefit and safety of both the

motorist and the horseback rider,

there will be separate graded earth

paths provided for equestrian use.

These crossings \vill preserve existing

bridle path routes which are exten-

sively used.

Overall Design

Because of the size of the job, the

design has been divided among .As-

sistant District Engineers M. E. Har-

din, J. C. Black, 'lind ^^'. P. Smitli.

with Design Engineers Barney Camp-
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hell, Bart Berger, Drury Elder, E. J.

Stewart, and E. A. Jones supervising

the project engineers of tiic individual

units.

The design of all bridge structures

on the route was supervised by A. L.

Elliott, Bridge Engineer—Planning, of

1 ieadquarters Bridge Department.

Seniiir Bridge Engineer Bob Cassano

was in charge of the structure design,

and Bridge Architectural Senior War-
ren S. Ludlo\\ of the Bridge Depart-

ment's Architectural Section was in-

strumental in the finalization of the

aesthetic design which will be used.

The Division of Highwa\s makes

everv effort to provide a balance of

earthwork w hile seeking to a\oid long

hauls. By hauling excavation from one

spot to a fill on the same or an adja-

cent project the earthwork is in bal-

ance and an economical job results.

That is essentiall)' the situation on the

entire length of the "Junipero Serra"

Freeway project.

The 5()-niile length of Interstate

Route 2S0 has been separated into

15 imits for project purposes. This

article will discu.ss specific features

in order from north (San Francisco)

to south (San Jose). Since project

limits are described by readily identi-

fiable street names or landmarks for

the benefit of the general reader, there

is considerable overlapping of the

areas discussed and more than one

project is discussed at a time.

Daly City to County Line

This entire job now under con-
struction is essentiall\- a mile-long

6,000-foot) interchange of 10- (ulti-

mately 12-) lanes running southerlv

from the three-level Knowles Avenue
Interchange, w here Route 1 will lead

traffic from the southwesterly part

of San Francisco into the Junipero
Serra Freewa\-, to 1,500 feet south of

Eastmoor Avenue, where Route 1 will

leave Route 280 in a westerly direc-

tion. The bottom level of the

Know les .Avenue Interchange is a 700-

foof-long cut and cover tunnel with
box girder construction on the top

slab. It will funnel southbound traffic

from Route 1 into Interstate Route
280.

Right-of-w ay acquisition in this

area included some 1 ! acres formely

a part of the Lake .Merced Golf and
Country Club. Extensive negotiations

took place before a settlement was
reached. Work is now in progress to

reestablish the course to the same
standards and length it formerly pos-

sessed, including rearrangement of the

entire course, filling of a deep gulch

at the northerly end of the property-,

and construction of new club and

caddy houses. Play will be restricted

to nine holes during the construction

period.

South San Francisco to Daly City

Design on this unit was dela\ed for

some time while studies were made of

alternate interchange plans aflFecting

adjoining subdivisions. .Although bis
cuts (200 feet maximum) and fills

(120 feet maximum) will be made
during the freeway construction, the
ow nets w ill cooperate in grading their

lands to match the freeway construc-
tion, thus conserving property and
providing more economical use for
both subdivision and freewav. Re-
gional shopping centers are envisioned
by the subdividers at Westborough
Boulevard and Serramonte in Dalv
Cit\-.

Although none of the cemeteries in

Colma or Daly City will be affected

by the new Interstate Route 280 free-

way, work is now in progress on the

relocation of the Chinese Cemetery
Road to a bench on the Route 1 free-

wax- right-of-wa\- in order to continue
cemetery access after freewa\- com-
pletion. Before the relocation work
could begin, howe\er, a problem had

to be solved. The Chinese believe it

improper to carry the remains of their

deceased through the back gate of a

cemetery. Grading operations for the

Serramonte subdivision had cut off the

cemeter\'s front gate access road to

the west and the Route 1 construction

threatened the acce.ss road to the east.

The only solution was for the sub-

divider to construct a temporary ac-

cess road to the main gate from Sky-

line Boulevard at no charge to the

cemeter\- association, to serve the

cemetery until relocation of the regu-

lar road is finished.

Drawing of a seztion of Intersiate 260 (looking north} showing the split-tevel independent roadways for each direciion of travel passing through scenic vistas

surrounding the Crystal Springs Reservoir. The area shown above is just south of the site of the future San Mateo Creek Bridge,
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The Route 280 frec\va>- will cut

through the southwesterly tip of the

Serra Vista School propert>- in South

San Francisco. However, since the

freeway will he depressed in this area,

it will not be readily visible nor audi-

ble from the school buildings.

San Bruno to South San Francisco

The outstanding feature of this sec-

tion will be the four-level interchange

located between San Bruno Avenue

and Sneath Lane where the future

Route 1S6 will provide a cross-

county, east-west lateral traffic ar-

ter\-. The lowest level, the branch

connection that w ill carry northbound

traffic on Route 280 easrerl\ to Route

IS6, will be 30 feet below ground

level. This structure, to be of bo.x

girder design w ith rounded ends, will

present a pleasing picture.

.\lthough the overall design of In-

terstate Route 280 will avoid the use

of retaining walls as much as possible,

consideration is being given to their

aesthetic apperance where they are

used. Studies are being made of one

1.2()0-foot section between Sneath

I.ane and \'allc\w(K)d Drive where it

is proposed to place step retaining

walls from 6 to 12 feet apart with

planting l)etween. One wall will re-

main a constant 6 feet in height while

the other will var\ from to (i feet.

Hillsborough to San Bruno

The chain of lakes that store the

water suppl\' ot the (;it\' of San Fran-

cisco begins near the northerly end of

this part of Interstate Route 280. .As

increasing turbidity of the water ami

pi'otection of the lakes from polUition

has been a matter of concern to the

city water department for some time,

it has been decided that a new filtra-

tion plant will be built at C'rystal

Springs Road in San Bruno. Grading

for the frccwa\' in this area will in-

clude preliminar\- grading for the

[ilant site. \n undercrossing will be

provided to connect the new i)laiir

with the water department work area

at Crsstal Springs Lake and a continu-

ous service road will be constructed

on the westerly- side of the new free-

wav from the vicinity of Larkspur

Drive in .Milibrae to the Cr\stal

Springs Golf Course. Access to the

ser\ice road will be provided at all

interchanges.

.Another design problem is that of

control of drainage from the new-

freeway slopes during and immedi-

ately after construction. Several

pumping plants will be provided in

a dual drainage system on the w esterl\'

side of the freewa\' to divert turbid

water to the easterly- slopes, away
from the lakes. Clean water will drain

down intf) the lakes.

The old Junipero Serra Boulevard,

w hich the new freewa\- follow.s, ends

in this area and the new route swings

in a southwesterly- direction rougliK-

parallcling Crystal Springs Road in

San Bruno to join Skyline Boulevard

(Route 35) heading south.

The section of the new Route 280

from Milibrae to Woodside overlook-

ing the w atershed is one of rare scenic

beauty. Motorists in this vicinit\- will

be able to enjoN- panoramic \-iews of

the lakes and the forested hills be-

hind them from both of the independ-

ent roadways, separated by a median

\-ar\-ing in width up to 200 feet.

Sk\ line Boulevard between Trous-

dale Drive and .Milibrae Avenue will

be superseded by Route 280 after the

new freewa\ is completed.

Woociside to Hillsborough

The fiim- units inchuleil in this sec-

tion encompass some of the most

breathtaking vistas to be .seen along

the entire "Junipero Serra" Freewas-

route, which follows a path gcnerall\

easterly of Skyline Boulevard in this

area and w ill permit motorists to en-

io\ the pleasing panoramas of the ver-

dant greens of the Cr\stal Springs

( ;olf (^)urse, the sparkling lakes be-

low, and the deeper green of the

mountains in the distance to the west.

Northbound travelers ma\- pause at

the combination vista point-rest stop,

refresh themselves, antl enjoy the \-ie\\

M their leisure. The \ista point and

the San Mateo Creek Bridge ha\e been

liescribed earlier in this article.

.\fter long negotiations with the

San I'rancisco Water Department,

which owns the f)roperty, son^e 10

acres of the Crystal Springs Ciolf

Course were acquired by our right-

of-way agents. While onl\ three holes

will be ilirectl\ atfected by the free-

wax, it will be nccessarv- to rex ise

the entire first nine and reconstruct

the 15th green and the 16th tee. Be-

cause of the topograph)- of the land

and because the slope is from the free-

way to the reservoir, the fairways,

tees, and greens must be laid out care-

fully to minimize the possibility of

turbid water draining down into the

reservoir. The entire irrigation SNStem

must also be revised. A golf course

architect has been employed to super-

\-ise the necessary course revision.

The w-ork, which is now in prog-

ress by the City of San Francisco and

which will be paid for by the Division

of Highw a\-s, is scheduled for comple-

tion by June 1, 1965. The di\ision will

also build an entrance road to the golf

course from the new- Black Mountain

Road Interchange and is working

closelv w ith w ater department officials

to avoid disruption of the landscape

and minimize the taking of trees.

This section also includes connec-

tions to two cross-count)- state high-

way laterals—the Route 92/280 Inter-

change at Ralston .Avenue and the

Route 114/280 Interchange at Wood-
side Road.

.A private service road for the wa-

tershed area will be built from Ral-

ston Avenue south to the cit\- limits

of Woodside with access at all inter-

changes, roughlv parallel to the new

freeway. Northerly of Ralston, por-

tions of Sk\-line Boulevard will also

provide access to the watershed area.

The future southern site of the Col-

lege of San Mateo is located easterly

of the freewa\- between the future

Farm Hill Boulevard extension and

Godetia Drive. The campns of the

proposed new Sequoia L^nioii High
School District site in Redw-ood Citv

will be located nearb\- on the north-

crl\- side of the Farm Hill Boulevard

extension. The Division of Highways
is cooperating w ith the school author-

ities b\- pro\ iiling proposed freewa)-

grading and alignment plans for use

by their architect and engineer. The
interchange at Farm Hill Boulevard

w ill serve both college antl high school

traffic, as well as the anticipated in-

creased population of the area.

Woodside Road to Cupertino

This section of Interstate Route 280

winds through the lands of Stanford

I'niversitv and continues southerlv
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through the beautiful Los Altos Hills

area, presenting more enchanting \ie\\s

to the motorist.

The 272-foot-long bridge that will

carr\- freeway traffic o\er the linear

accelerator is under construction on

Stanford University property. De-

signed to harmonize with the linear

accelerator buildings, it will ha\e a

steel girder superstructure and circu-

lar supporting columns. Due to be

completed in March 1965, it is being

built ahead of the adjacent freeway

sections so that its construction can

be coordinated with the construction

of the linear accelerator by the Atomic
Energy Commission.

The pilot studies for aesthetic de-

sign of the f^ee^\ ay bridge structures

were conducted on structures pro-

posed in the Los Altos Hills section

of the freewa>". Models and sketches

of bridge structures proposed at Mora
Drive, St. Joseph Avenue, El Monte
Avenue and ALigdalena Avenue were

shown to various committees and re-

ceived widespread publicity in news-

papers throughout the San Francisco

Ba\ area. The resulting public acclaim

encouraged the adoption of this de-

sign for most of the bridge structures

on Interstate Route 280.

Cupertino to San Jose

The newly constructed portion of

Interstate Route 280 joins State Route

17 in San Jose. Design of the section

within the limits set above involved

man\" intricate problems which re-

quired long and involved negotiations

with the governmental units and

groups concerned before the\" could

be solved satisfactorily.

Design for the freewav in the Los

Altos-Cupertino area was held up for

approximately two vears pending a

decision on proposed abandonment of

a branch line of the Southern Pacific

Railroad, .\bandonment approval by
the Interstate Commerce Commission
was recently affirmed, which will

allow construction by Santa Clara

Count\- of its Foothill Expressway fol-

lowing the former railroad right-of-

wav. With this decision, and removal

of the rails, the State is now complet-

ing its freewa\' plans in the area based

on this new set of facts.

The division plans to relocate the

Permanente Spur (serving the Kaiser

Permanente Cement Plant) to parallel

the new frccwa\-. Santa Clara Count\'

plans to use the railroad right-of-wa\'

casterl\ of Route 280 for its new
Foothill Expressway. By terms of a co-

operative agreement with the county,

the dixMsion will build portions of the

Foothill Expressway at the Foothill-

Route 280 Interchange.

.Another knottv design problem is

that of providing access to the facili-

ties of the California Water Service

Company, the .Mar\"knoll Seminar)",

and the property of the Roman
Catholic Archbishop of San Francisco

since access would have been blocked

b\- the freewa\- and the SPRR Per-

manente Spur. It will be solved b\

construction of a combination public-

private road designed to provide ac-

cess to both existing and relocated

water tanks, .Mar\'knoll Seminar\', and

the Catholic lands, on w hich de-

velopment of a golf course and ceme-
tery are planned. The private portion

of the service road will extend from
the vicinity of Arboretum Road to

.Mar\ knoll Road and will serve the

.Maryknoll Seminary only. The rail-

road service road crossing will be at

separated grades.

Several cooperative agreements

w ere reached in this area. In one, the

division bought the right-of-way and

agreed to build the Juni'pero Serra

channel from Stelling Road to Cala-

bazas Creek on a 50/50 basis, for

which the Santa Clara Count\' Flood

Control and ^^'ate^ District will pa>-

an estimated $275,000. Another agree-

ment was reached where Route 280 is

located adjacent and apprf)ximately

parallel to Moorpark Avenue, a two-
lane city street. The Division of

Highw a\-s purchased the right-of-way

to widen Moorpark Avenue to a four-

lane street from \\'inchester Road to

Saratoga Avenue. The Cit\- of San

Jose will build the street, w hich will

serve as a frontage road.

The section of Interstate Route 280

between Saratoga Avenue and Stelling

Road, now being constructed, is

scheduled for completion in March
1965.

The most southerl\- section of the

new freeway, from Forest Avenue in

San Jose to Saratoga .-\venue, was

opened to traffic on March 16, 1964.

A major construction feature of the

work was the modification of the full

cloverleaf interchange (»n the existing

freeway at Stevens Creek Boulevard to

accommodate collector roads and di-

rect freeway-to-freewa\- connections.

Erosion control will be included as

part of each construction contract on

this entire route. In addition, it is gen-

crall\' proposed in Santa Clara County
northerly of Route 237 and in the San

Mateo County contracts to include

10-foot iceplant borders on each side

of the freeway shoulders, with the re-

mainder of the cut and fill slopes to be

planted with inoculated seed of straw-

berry clover.

Landscaping is planned to begin

during the next planting season after

each construction contract is com-
pleted. Plans for landscaping the first

completed portion of the route, from

Forest Avenue to Saratoga Avenue,

have been prepared, 1250,000 has been

budgeted, and it is anticipated that the

work will be well along by the time

this article appears. Plans are now be-

ing prepared for landscaping that por-

tion of the route now under con-

struction between Saratoga Avenue
and Saratoga-Sunn\vale Road.

And this is the design story of In-

terstate Route 280, the "Junipero

Serra" Freeway, the freeway that will

traverse some 50 miles of the most

beautiful countryside in California.

The route's broad curves and gently

rolling profile will unfold new- scenic

delights to the eye of the motorist

from the rugged ridges and forested

slopes, past the lakes and through the

foothills of Santa Clara County. The
split-level, variable-width-median de-

sign of the freeway and the new archi-

tectural features of the more than 70

structures will add to the enjo\nient

of the motorist.

With construction underway from

San Francisco south and San Jose

north, many new contracts wil be let

during the next few \-ears. The final

work in the vicinit\' of the San

.Mateo-Santa Clara county line should

be completed or under construction

w ithin five years. This new freewa\"

will afford much needed relief for

traffic using the heavil}' congested

Ba>-shore Freeway and El Camino
Real, and, undoubtedly, will change

the driving—and even the living habits

—of many Peninsulans.
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reewdy Leaflets Boy Scouts Help

Distribute Them

DIMKICT

VI

I

The far-reaching

impact of frce\\a\'

d(.\ci()piiienr in the

State of California

has nowhere been

more universail\-

felt than in District

\'I1— X'entiira, Los

Angeles and Or-
ange Counties—

\\ here annual expenditures for right-

of-\\a\- and construction amount to

5200 million. As the projected 1,500-

milc frceua\ -expressway system gains

headway— it is now almost one-third

complete—distant cities and communi-

ties are being linked together in an

integrated transportation network,

pr(»mising motorists greater mohilit\',

tra\el time and distance sa\ings.

Affects Many People

A public works undertaking of this

magnitude affects a large cross-section

of the people, and particularly those

who reside immediately adjacent to

freeway construction projects. It is

with these residents that most ques-

tions arise: When liill the frccicay he

completed? Where ivill the inter-

chiiiii^es he? What's the cost of the

joh iVid irho's hi charge of it?

In order to answer these questions

and others. District VII of the State

I)i\ision of Highwa\s in Januar\ 1964

embarked on a ne\^ public infornia-

tion program designed to bring the

freewa\- directly to the people. The
pilot project w as the starting contract

on the Pomona Freewa\ in East Los

Angeles. A package handout, contain-

ing a letter from the resident engineer,

a jol) fact sheet and engineering map.
was prepared h\ the Press and Public

Intormation Office and distributed by
engineering personnel to tenants and

home owners along the construction

site.

42

Mrs. Massengale of 20307 Roseton, iakewood, was the first recipient of the leaflets distributed by Scouts

(lett to right) David Hunt, Jerry lappa and Michael Moore.

Public Reaction Good

Public reaction was instantaneous

and enthusiastic, and on this basis the

district decided to continue this in-

formation program on all jobs of a

million dollars or more. 1 he original

handout was streamlined into a single,

con\enient, illustrated leaflet, which

could be kept as a permanent .refer-

ence during the course of construc-

tion. 1 his new leaflet was distributed

house-to-house by state engineering

personnel and contractors' crews, on

portions of the San Cjabriel River

Ireeway (Interstate 605), the Santa

Monica Kreewa\ (Interstate 10), the

California Highways and Public Works
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X'enrura Freeway (US li)l) and the

Garden Grove Free\\a\' (Route 22).

Seek Boy Scout Aid

It was at this time that Edward T,

Telford, District Engineer, sought out

the aid of the Boy Scouts of America,

both from the standpoint of freeing

field personnel for engineering duties

and of providing an opportunity for

the Scouts to work in the public

service.

In a letter to Walter R. Whidden,
Regional E\ecuti\e, Boy Scouts of

America, he wrote: "Our problem at

this time is the distribution of the

leaflets. It is here that we would like

to ask the help of the Boy Scouts of

America, who might, among their

many other w orth\' causes, undertake

the responsibility of passing out these

leaflets on a door-to-door basis. Per-

haps this assignment would assist them

in earning their merit badges. Eor

our part, I can assure \'ou that the

Scouts w(juld be performing an im-

portant service for the communit\'

and the State of California."

Scouts Cooperate

I he Boy Scouts of America lost no

time in endorsing the idea as a good-

turn activity in the public interest, and

Deputy Regional Scout Executive Jay

W. Clements set the organizational

w heels in motion with the staffs of the

various 'councils. On Jul\- 1.^ Scout

Troops 81 and 82 of the Long Beach

Area Council handed out some 2,000

leaflets on a San Gabriel River Free-

way job, and on July 18 Scouts from

the Orange Empire Area Council,

Troops 70 and 78, distributed 2,500

leaflets on a section of the Garden

Grove Freeway. Cooperating with the

Scouts were the contracting firms of

Kasler Constructors & Gordon H.

Ball Enterprises and the Gu\' F. At-

kinson Company, who made a dona-

tion to the Scout Fund.

Meanwhile, other leaflets are being

readied on future freeway construc-

tion projects dnd in most instances

will be delivered to residents soon

after work starts—courtes\' of the

freewa\- builders and the Bov Scouts

of America.

Scouts assemble to receive leaflets and instructions prior to maf<ing distribution to residents

Boy Scout headquarters handled all distribution details. V/iUiam Hayes (white shirt and sunglasses),

district executive of the Long Beach Council, v/as in charge of the activity in Dairy Valley.
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Route 36 Relocdtion

DISTRICT

On Jul>- L\ 1964.

a new link was
added to the cliain

of California free-

ways and express-

ways with the

opening of a com-
pleted 4.75-inilc

section on Routes

36 and 395 in Las-

sen Count)'. 1 his section of highway
begins in Susanvillc, 0.3 mile from the

east city limits, and terminates one

mile east of Johnstonville. The com-
pletion of this project marks a total

of 21.3 miles of restricted-access high-

wax- which has been constructed

within the past four years between
Susan\ille and two miles north of Alil-

ford.

The new highway replaces a \\ ind-

ing, narrow section which was con-

structed in 1931. The oUi highway had

1 3 curves and a minimum radius of

500 feet. Two of the curves are signed

for 35 m.p.h. due to tiie short radius

By O. B. HANSON, Resident Engineer

and inadequate superelevation. .\s this

w as a two-lane conventional highway
traveling through the Hone\' Lake

X'allcy, there were nianv business

places fronting on the old road plus

numerous drivewa\s and road connec-

tions. The Route 395 portion of the

oil! highwa\- passed through the cen-

ter of the x'illage of Johnstonville.

Existing Highway

The existing two-lane high\\a\'

within the cit\- limits of Susanville

was converted to a 64-foot all-paved

section with asphalt concrete dikes.

At the cit\- limits it changes to a 40-

foot all-paved section and leaves the

existing alignment, proceeding south-

cast through the Hone\' Lake X'alley.

The new alignment conforms to a rc-

ccntK' completed project 1.0 mile east

of Johnstonville. The realigned por-

tion of Route 395 passes approximatel\'

one-quarter mile to the south of the

business district of Johnstonville.

The portion of highway constructed

on this contract will be the westbound
lanes f)f an ultimate four-lane freewa\'.

Right-of-wa\- has been purchased and

fenced for ultimate interchanges at

the east cit\- limits of Susanville and

at the junction of Routes 36 and 395.

Approximately three miles of the

highway was constructed across irri-

gated meadow with the profile grade

held about five feet above the original

ground. The bulk of the material used

in construction of this embankment
came from the interchange area at

Johnstonville and from widened cut

sections beyond Johnstonville. The
cut section at the future interchange

area was about 4 feet in depth and

\-aricd from 170 to 850 feet in width.

Embankment Section

Construction of the embankment

section through the meadow area de-

viated from normal construction prac-

tices in that ditches were excavated

the full length of the embankment

\ y
This map shows the location of the new highway in relation to the old route.
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BEFORE. One of the more hozardoui curves on the old highway route near Susonvi/Ze.

AFTER. A porr.o- ;: r-e P-i.'i 26 'e'::co* en near Susonvi//e.
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BEFORE. The oM infersecfion of Routes 36 and 395 prior to relocation.

AFTtR 7(ie completed expressway at the new junction of Routes 36 ond 395.

section on c;ich side of the roadway
prism to carr\ off irrigation water,

and tlie sod was left intact as much
as was possible. Select material was

dozed througli the meadow until tlic

spongy material was displaced l)\- the

sand\' select material. As soon as a

stable pad was constructed, normal

embankment construction procedures

were followed.

Extensive irrigation ditches anti

pipes were required to maintain flow

in the established irrigation areas. Five

major structures were installed on this

protect. Two of these will serve a dual

purpose. A double 12-fo()t by 8-foot

reinforced concrete box constructed

at Gold Run Creek and a 120-inch

field-assembled structural plate pipe

installed at Sand Slough w ill also be

utilized as cattle passes during the dr\-

season. .\ 1 37-foot-long reinforced

concrete bridge was constructed

across the Susan River. Prior to the

construction of the bridge, the con-

tractor installed an 84-inch-dianieter

culvert in the river bed and con-

structed dams at each end of the pipe.

This provided a relativel> water-free

area in which to drive pilings and pour

the bridge footings. The contractor

utilized the upstream dam as a haul

road which enabled him to carry on

a continuous grading operation during

all phases of bridge construction.

channelized Intersection

.\t the junction of Routes .^6 and

V)\ a channelized intersection was

constructed as the initial develoiiment.

.\ public stock trail, located w irhin

the right-of-wa\-, was constructed

from just east of the junction of

Routes .V) and 395 to the end of the

project. .Metal cattle guards were also

installed at all road connections in

the vicinity of the stock trail to

further protect the motorist from

strav cattle. This type of facility is a

customar\- provision in this part of

the State where livestock raising is an

important part of the local econbmy.

This project was constructed by the

I . B. Wells Construction Compan>- of

\ isalia. John W. HutTord was the

Bridge DeputiiKiu representative.

.nui the w riter was the resident engi-

neer.
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Harbor Bou evdrd Accident Survey Shows 54%
Drop Since Reconstruction

By CHARLES R. HANDY, Director of Public Works, City of Garden Grove

DISTRICT

On October 26,

1962, Mrs. Kather-

ine Barr, Vice
Mayor of tiie City

of Garden Grove,

cut the traditional

ribbon opening
Harbor Boulevard

to public use. This

ceremony signified

the completion of a 1746,000 street

improvement project that had created

much controversy between the local

businessmen and the city over the

design which incorporated raised di-

viders in an urban commercial area.

History

Harbor Boulevard was constructed

as a three-lane county highway in

1947 b\' the Orange County Road De-

partment and was included in the fed-

eral aid secondary system prior to the

incorporation of the City of Garden
Grove in 1956.

Soon after the Cit\- of Garden
Grove incorporated it became appar-

ent that Harbor Boulevard was out-

standing in its need for a major im-

provement to increase capacity and

safety. As a result of an ADT of

25,000 on a three-lane facility, the ac-

cident rate was extremely high with

corresponding enforcement problems.

In 195S the improvement of Harbor
Boulevard \\as initiated after its being

selected as the most deficient street

in the city street system.

Financing

The tentative cost of widening the

project to four lanes was estimated to

be approximately 1500,000. It was ap-

parent that the cit\' could not finance

a project of this magnitude; fortu-

nately, two events occurred that en-

abled the project to be built as a four-

lane divided highway.

In 195S the cities of Orange County
and the County of Orange reached an

agreement concerning the combined
use of the highwa\' users gas tax funds

for the improvement of qualified

Harbor Boulevard reconstruction looking southwest. Garden Grove Boulevard crosses Harbor Boulevard

at an angle in the middleground. The shopping center in the foreground is served by a frontage road.

Access is provided by a signalized intersection with a public street {foreground}.

arterial highways throughout the

count)'. This program is known as the

arterial high\\-a\- finance program

(AHFP).

In 1959 the State Legislature cre-

ated the Federal Aid Secondary- Ur-

ban F.xtension Law, which made it

possible for cities to obtain financing

for urban extensions of FAS routes.

Thus, it was fortunate that the two
supplemental sources of financing

were available to the City of Garden
Grove at the time the Harbor Boule-

vard project was being planned.

These funds assured the completion

of the project.

Design

One of the qualifications for re-

ceiving funds under the FASUE pro-

gram was that the project be designed

using appropriate standards. The es-

tablished standards for urban exten-
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The souffiern end of the Harbor Boulevard reconsfruction looking norfh. The future Garden Grove

Freeway will cross near fhe upper part of the photo. The openings and left turn pockets in the center

strip were provided for present and future improvements (shopping centers and streets).

HARBOR BOULEVARD
FROM

CHAPMAN AVE. to WESTMINSTER AVE.

ACCIDENTS- VOLUME

sidiis of federal aid secondary routes

called for raised di\iders under the

conditions that existed on Harbor
Boulevard.

In utilizing raised di\iders in an ur-

ban commercial area, the cit\ engi-

neering staff was apprehensive con-

cerning possible protests from citizens

groups during the contract stage of

the project, unless a thorough pul)lic

educational program was initiated

during the design stage.

With the concurrence of the cit\'

council, staff officials developed a

scries of public meetings that were

designed to enable affected property'

owners to meet with the staff and be

briefed on the design of the project.

.\s the project was appro.\imatel\' tw

o

miles in length, four meetings were

scheduled, one for each one-lialf mile

section of the project. The propert\

ow ners and businessmen within these

sections were shown slides, maps, and

accident histories of Harbor Boule-

vard and were invited to offer their

suggestions and comments. Needless

to sa\", some of the suggestions were
not practical, although it was possible

to modif\- the design in some in-

stances to o\crcome the most serious

objections.

After the four meetings were com-
pleted, the staff reported to the cif\

council their findings as a result of the

hearings together with staff recom-

mendations. From this time on a verv

complicated series of events, involving

the local chamber of commerce, city

council, cit\' engineering staff, state

highway officials. State Highwa\
Commission, Bureau of Public Roads,

State .\s,sembl\'men and Senators,

took place regarding the nccessit)' for

utilizing raised di\iders on the Harbor
Boiilc\ard project. The final decision

to proceed with the construction of

Harbor Boulevard, utilizing raised di-

viders, was made by the Garden
Grove Cit\ Council and the design of

the project proceeded.

Construction

Bids for the project were opened

June 7, 1962, and the contract was

awarded to the R. J. Noble Company

of Orange. Construction started Jul>

9, 1962, and was completed on Oc-

tober 26, 1962, at a total cost of

S474,.^2.v Right-of-wa\- costs were
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BEFORE—A section of fhe old three-lane Harbor Boulevard prior to improvemenf.

AFTER—Harbor Boulevard following improvement with divided roadways and left turn lanes. Accidents

have been reduced by more than 50 percent.

S2" 1.449. adding to a proiect cost of

approximately S'46.000.

An interesting technique was util-

ized during the construction stage

wherein the City of Garden Grove
administered the contract with the

Countv of Orange supplying the resi-

dent engineer, inspection, and con-

struction engineering. This is a fine

example of the intergovernmental co-

operation enjoyed in Orange County
which has had very satisfactory re-

sults.

Postconstruction Period

During the prelimmar\- design stages

and during the public hearings the en-

gineering staff stressed the increased

safety and efficiency of raised divider

design over a five-lane undivided de-

sign. Accident records and traffic

counts were maintained before, dur-

ing, and after the construction period

to develop accurate traffic data.

It w ill be noted from the graph that

the accidents remain nearly constant

through the construction period; how-
ever, after the highway was com-
pleted, the total accidents decreased

bv 54 percent. After a year of opera-

tion, this section of Harbor Boulevard

has developed an extremely low acci-

dent rate calculated to be 4.1 accidents

per million vehicle miles w ith an ADT
of approximately 38,000. The need for

police enforcement has been cut in

half as a result of the increased safety

features of the design.

Recentlv. the city landscaped the

divider and painted the asphalt an at-

tractive grass green w hich has received

man\- favorable comments from citi-

zens in the area.

IN MEMORIAM

District I

\iolet E. Randle, secretary I.

George A\'. Stanig. highwax' main-

tenance man II.

District il

Raphael A. Kreizenbeck. highway

maintenance man II.

District VII

W illiam E. Melcher. associate high-

ua\ engmeer.

Headquarters OfRce

Jubhua L. Baker, janitor.

Joseph A. Caffrey, supervising

right-of-way agent.

Harry E. Kolkebacker. highway
engineering technician I.

Materials and Research

Donald R. \^'hetsel. highwav engi-

neering technician I.

ROUTE 58 FREEWAY
The State Department of Public

Works has awarded a §1,451,000 con-

tract for constructing eight miles of

four-lane freew a\- on State Sign Route

58 between one-fifth mile east of

Keene and four-fifths mile west of

Tehachapi Overhead, about r\\ o miles

w est of Tehachapi.
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Highway Districts

Lose Roman Numerals
Since noboiiv-can-remcmber-when.

Division of Hiuhways' districts have

been officially designated by ronian

numerals. But effective August 6, this

ancient custom (pre-1912) was felled

bv the ax of progress. The credit goes

to the popular changeniakcr: the clec-

tnjnic computer.

District X is now District 10. and

likcw ise for each of the others. Dis-

tricts 1 though 9 have a further dis-

rinction-a zero before their numbers.

,ust to keep tlie computer straight in

its own mind's eye.

While the zero is necessar>- for ac-

counting b\ computer, it won't be

used, of'^ course, on maps, letterheads,

signs, or other material where it

would iiavc little worth. On internal

correspondence and other documents.

however, the zero will be used to

agree with fiscal numerology (see

Circular Letter No. 64-2.i.>).

Fortunately for all oldtimers who

mav need a moment to revise their

former practices, the change in this

numbering system is gradual and sim-

ple when' compared with the recent

maior revisions of route numbers.

Prior records, signs, installations,

plans, files, and so on will not be

changed to agree with the new s>s-

tem.And so both numbers-friendh

or not-will exist, side by side, in the

records until the roman numeral sys-

tem is ultimately completel\- out-

dated.

{Editor's Mote: The little maps

which identify the location of dis-

tricts at the start of some articles

in California Highirays and Public

Works will be "deromanizcd" in the

near future.)

Headquarters Office is affected by

tlie change too. inasmuch as tiiere is a

number now for everything. "Sacra-

mento" is, in fiscal essence, District

13, and the Bridge Department is Dis-

trict 14.

This leaves the number 12 unac-

counted for, but don't think that the

computer has become sophisticated to

the point where it has the same aver-

sion to 12 that .some people have to

13. Leaving a few gaps here and there

is simply the computer's wa\- of cop-

ing w itii future unknowns.
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Tempus Fugit Column

September 1939-Presidio Tunnel

The Presidio tunnel approach to

the Ciolden Gate Bridge features one

of the man\ unusual types of con-

struction (open cut and backfill) used

b\ highwa\- engineers in these modern

i.la\s.

The tunnel portion carries the road-

wa\- beneath a section of the Presidio

used as a parade ground for militar\

maneuvers and a golf course, for

which reason an open cut highway

was not possible. I)ue to the sand

formation and the small amount of

material over the top of the tunnel, it

was found more economical and prac-

ticable to use the so-called open cut

and backfill method.

The tunnel is 1,300 feet long and

will accommodate a four-lane high-

way.
September 1939-87 Coast

Bridges Replaced

An article by E. L. Walsh, Associ-

ate Bridge Engineer, states that a

hea\ N burden of maintenance and re-

construction was placed on the Divi-

sion of Highways when in August

1933 an additional 6.780 miles of road

were added to the state highwa\- sys-

tem.

One section of highway presenting a

difficult problem is (old) State High-

way 56 from Jenner to Westport

along the northern Mendocino County

coast.

A thorough engineering investiga-

tion of each of the bridges revealed

that the majority of them were not

safe for legal loads. In the section from

the south^.Mendocino County line at

the (iiialala River to Westport. a dis-

tance of SI miles, there were S4 tim-

ber bridges with a combined length

The gradual change in numbering

will make the transition less costly

and confusing. Present stocks of sup-

plies w Inch bear the roman numerals

will be used up before new materials

are ordereti.

Lhe new arabic numbering ties in

with other changes in the accounting

procedures which were made at the

beuinning of the present fiscal year.

?ncidentail>. tiiere is no .Anti-Dis-

trict Dialing League.

of 16.812 lineal feet. Only five of them

were capable of supporting legal

loads.

A large percentage of these bridges

were constructed previous to 1910; at

least ten were constructed before 1900.

and one. Dark Gulch Bridge, was

built in 1874. These bridges were de-

signed to support a six-horse team

\vith a loaded wagon, a load far be-

low the required capacit>- of modern

traffic.

October 1939-$500,000 Storm Damage

Riverside and Imperial Counties,

normalK- desert country, experienced

torrential rains last month which

washed out 3.i miles of highwa\ ,
ap-

proaches to six bridges, and a number

of protective dikes between Indio and

Bl\ the on US 60 and 70. Extensive

damage was also done on US 95 and

99 and (old) State Highway Routes

1 1 1 and 195.

Heavv and stead> rainfall on Sep-

tember 4 and 5 was climaxed by rains

of record intensity on the 6th. The

heaviest fall reported was in Braw-

lev-6.43 inches in approximately 24

hours, or three times the average an-

nual rainfall for that vicinity.

September 1939-Pacheco Pass

Realignment

The 2.2-milc realigned section of

State Highway Route 152 traversing

the historic Pacheco Pass in Santa

Clara Count\ opened to traffic Au-

iiust 12 represents elimination of 31

curves on the old road.

The principal item of the contract

involved moving approximately 600,-

000 cubic \ards of excavation. During

the period when the dirt was reall_\-

fl\ing, there were 12 carryalls in

operation and 6 bulldozers. Distance

of the new highway. 2.63 miles, is

eight-tenths mile shorter than the old.

'and the grade has been reduced to 6'/;

percent, versus 7 percent for the old.

• » »

"Highway to the Stars" recently

constructed up the south slope of .Mt.

Palomar ui San Diego County, leads

to the obscrvator\ housing the largest

telescope in the world. Beginning

about five miles east of Rincon on

Secondar> State Highway 195, it

rises from an elevation of 2.670 feet

to 5,568 feet in 12 miles, via grades not

exceeding 8 percent and curves not

sharper than lOd-foot radius.
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The rreeway LawL,
Statute's History Retold

on Its 25th Anniversary

By FRANK B. DURKEE

The California freeway legislation

of 25 \ears ago evolved from the

realization by attorneys and engineers

of the State Department of Public

Works that the requirements of mod-
ern highwav transpf)rtation could no

longer be met by continuing construc-

tion of highwa\"s that conformed to

legal concepts of the rights of abutters

which long antedated the day of the

motor vehicle. It was an attempt to

modernize the highway law; to elimi-

nate hazards and promote safet\"; and.

particularl\-. to protect and insure the

tremendous investment California w as

making in its highw a> system.

The thinking that led to what has

sometimes been described as a "revo-

lutionary" proposal came out of the

hectic \ ears of the 1930s. \\'hen the

writer looks back at the nearly 18

\ ears he spent in the legal division,

this period stands out in many ways

as the most exciting. It was a time of

change, of new problems to be faced,

and development of new ideas for

their solution.

7,000 Miles Added

Despite the depression. California

had available funds for the prompt
matching of the millions of dollars of

federal aid which became available

during those years. The Legislature,

in an effort to aid the counties, by a

single action in 19.?.^. added 7,000

miles to the state highway system,

doubling the mileage. In 193.^, it added

Section 1 11 to the Streets and High-

ways Code making it clear that,

henceforth, the State was to assume

responsibilit\- for the construction and

maintenance of state highways within

cities, a reversal of a commission

policy first adopted in 1912.

Four-wheel brakes and increased

horsepo\ver were contributing to in-

creased speed of motor vehicles. Use
of the high\\a\s by commercial ve-

hicles was increasing at a rapid rate.

The new three-axle trucks, truck-

trailer, and other combinations were

Editor's Note;

Frank B. Durkee, who prepored

this article at request of the editor,

began his career in state service

on November 1, 1923, as editor of

California Highways, the first issue

of which appeared in January

1924. Following his admission to

the California bar, he was dele-

gated the task, in 1927, of pre-

paring a plan for the organization

of a Right of Way Department by

State Highway Engineer R. M. Mor-

ton. He resigned in February 1928,

but returned to state service as a

member of the staff of the Division

of Contracts and Rights of Way in

February 1931. He held the posi-

tion of principal attorney when he

was appointed Deputy Director of

Public Works by the late C. H.

Purcell in May 1948.

When Mr. Purcell retired in

1951, Mr. Durkee was appointed

on August 3, 1951, to succeed him

as Director of Public Works by

Governor Earl Warren. He con-

tinued in this position until his

retirement on January 1, 1958.

Since January 22, 1958, Mr.

Durkee has been a member of the

Redevelopment Agency of the City

of Sacramento under appointment

by the city council, and has also

engaged in legal and consulting

work.

demanding of the Legislature the

privilege of carrying increasinglx

wider and heavier loads which the

engineers feared e.xisting pavements

could not carr\ and for which exist-

ing traffic lanes \\ ere too narrow.

To meet these needs, engineers were

adopting thicker pavements, wider

traffic lanes, improved shoulders, ph\-

sicalK- divided highways, outer serv-

ice roads, and from efforts to build

these new highways there arose an

ever increasing number of legal prob-

lems.

It was also the time of the build-

ing of the San Francisco-Oakland

Ba\ Bridge, with the consequent dis-

rupti(jn of street patterns at the ap-

proaches in San Francisco \\ hich gave

rise to questions never before settled

b\' the courts of this st.irc.'

Arroyo Seco Parking

In Los -Angeles Count\ the late

Spencer Cortclyou, District Engineer

in District \'1I, was wrestling with

problems of the .\rro\'o Seco Park-

wa\", evcntualh' to become "the first

freeway in the West,"" and Icjoking

forw ard w ith great pride to the com-
pletion of a new "superhighway"'

largeK on new alignment between

Los Angeles and Pf)mona, old Route

26. For the most part it had been built

through open countr\' on new^ right-

of-wa\" donated b\- owners of the

abutting land. It was completed in

1937 as a four-lane highway with only

two traffic signals and two boulevard

stop signs in 27 miles.- Immediatel\- it

attracted a large volume of traffic of

all kinds, including commercial trucks

hauling produce from the Imperial

\'alle\ to Los Angeles markets. And
w hat happened.-

This volume of traffic at once began

to attract a low-grade, heterogeneous

ribbon development extending for

miles. This in turn brought about

more stopping, parking and conflict-

ing movement until .Mr. Cortelyou's

great achievement had become a con-

gested and hazardous highway, "func-

tionall\" obsolescent,"" with a legal

speed limit in man\ sections of 25

miles per hour. The motorist who had

helped pa\ for the badly needed im-

provement under California"s pay-as-

vou-go plan was taking a tremendous

loss on his investment. On the other

hand, the property owner, either di-

rectlv or through his tenants, was

asserting his right, as an abutter, to

See Bacich v. Board of Control. 23 C. 2nd 343
144 Pac. 2nd 818.

= Califortiia Highu'avs, .April 1937, page 4.
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direct access to the liigh\va\ for what

he considered legitimate personal gain.

From the standpoint of those inter-

ested in adequate highwaxs to serve

the fast-growing State, proprietors of

these roadside businesses were sinipl\-

exploiting the traffic generated l)\ the

public improvement.

.Ml this made Garvey .Xvcnuc e.\-

hibit A in California of what had to

he overcome if our modern highwa\s

were to perform the functions for

which thev were intended. There

were, of course, other similar situa-

tions in California, hut the new Dis-

trict \'II impriix cnient seemed to he

the most striking example of w hat was

happening on many routes through-

out the State.

Origin of Abutters' Rights

While the precise origin of the right

of access from abutting propert\- to a

public street or highwa\' is said to be

somewhat obscure, it is generall\

agreed that it was created by judicial

decision and that its concept had its

roots in the common law of England.

In the United States, certainly, it has

been supported b\ a long line of cases

going back man\' years. This long-

csrnblishcd riiihr of an abutter to ac-

cess to the higinva\ in front of his

property was not a matter of great

consequence in the days of the horse

ami buggy. But in the era of modern,

high-speed automotive traffic, as the

Garvey Avenue Development .so

clearly demonstrated, it had become
utterly inconsistent with the rights

and protection the highwa\- user de-

manded and was entitled to on a

through highwa\- of this character.

There was also the very important

question of the preservation of the

public's investment in its new high-

wa\s.

Work nears completion in early 1937 on the new Garvey Avenue "superhighway" in Los Angeles County, a four-lane roadway with only two traffic signals

and two boulevard stops in its entire 2? miles. In a few years it had become lined on both sides with small stores and stalls of all kinds bringing with them

froffic congestion ond the need tor innumerable 25-mile-per-hour zones.
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Attorne\s in the Department of

of Public Works, including cjur trial

attorneys in the San Francisco office,

were greatly concerned about this

problem and it was the subject of con-

tinual discussion. We were pretty

\\ ell agreed that there was grave doubt

that the existing statutory authority

to acquire rights-of-way would in-

clude acquisition or abatement of

"abutters" rights."

Engineers were becoming aware

that the building of divided highw ays,

and other improvements that were be-

ing attempted was not enough. In

Aviericau High\i-ays for July 1937.

the late Fred J. Grumm. Engineer of

Surveys and Plans for the California

Division of Highways, had written:

".
. . Accident analysis . . .

shows that dividing roadways can

onh- minimize a relatively small

percentage of accidents prevalent

on four-lane roads unless the im-

provement includes other features,

such as . . . embodiment of the

free^i-ay principle. . .

."

In Los Angeles, a committee set up

by the Automobile Club of Southern

California had said in a report, dated

December 16, 193":

"It is . . . apparent that this

growing congestion and accident

toll (on the streets and highways of

the Los Angeles area) is the direct

result of an attempt to serve both

abutting property and through

traffic upon the same street or high-

wa\' . . . the onh" permanent solu-

tion is to provide facilities for the

exclusive use of motor vehicles."

Mr. Carleton's "Boys"

For most of the time during the

"30s the Central Office legal staff for

highways consisted of the late C. C.

Carleton. as Chief Counsel and Chief

of the Division of Contracts and Rights

of Way, who recently passed aw ay at

the age of 85, the late C. R. Mont-

gomery, the late Robert E. Reed, and

the writer. .Mr. Carleton called the

three of us "his boys." W'e had the

highest regard for one another and for

our chief. Both .Mr. .Montgomery and

-Mr. Reed later succeeded to the posi-

tion of chief counsel.

Typical of modern, full freeway developmenf is fhe Son Bernard/no Freeway whicfr now carries heavy

traffic fhrough tf^e same areas as those originally intended to be served by the old Garvey Avenue
'superhighway." (See photo previous page.)

It was our custom betw een sessions

of the Legislature to maintain a file,

sometimes referred to as our "idea""

file, in which we placed memoranda
relative to problems concerning which

legislation appeared to be needed. Any
of us w ho encountered such a prob-

lem would prepare a brief memoran-

dum of the facts together with our

suggestions for this file. Prior to a

general session of the Legislature,

these suggestions would be reviewed,

generallv w ith a representative of the

State Highway Engineer sitting in,

and out of such conferences would

come the legislative program of the

department for the ensuing session.

When the proposed program had been

approved to the e.xtent the director

might require, drafts of bills would

be prepared and offered to Agis-

tors for introduction.

The 1939 freewax' bill was devel-

oped in this manner. It is the writer's

recollection that it was drafted and

handled before the legislative com-
mittees largely by Mr. Montgomery.
\\'orking w ith him w as .Mr. Grumm,
Engineer of Sun-eys and Plans, as

representative of the late C. H. Pur-

cell, then State Highway Engineer,

and later to be Director of Public

Works. Frank \A'. Clark was Director

of Public Works, and his special rep-

resentative in legislative matters was

Harold P. Norton.

Legislative Progress

The freewa\ legislation of 1939 was

introduced in the Senate b\' Senator
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Arthur H. Breed, Jr., of Oakland. He
uns introducing it for the Department

(if l-'ublic Works and the bill was in

fact what is now designated as a "de-

partmental bill."

Senator Breed had followed his il-

lustrious father as representative ot

Alameda Count}- in the upper house.

The elder Breed, among other distinc-

tions, in his time, had served as Presi-

dent pro Tempore of the Senate and as

Chairman of the Highway Advisory

Committee of 1923, popularly known
as the "Committee of Nine." It was

this committee that recommended to

the 1925 Legislature that "financing

of state highway construction be

changed ... to the 'pa\-as-\ou-go'

method" and that "the revenue for

this construction program be derived

from increased taxes upon the users of

motor \ehicles . . .
."

''

The elder Breed was also the au-

thor of the subsequent "Breed for-

mula" for the allocation of state high-

wax" funds to count\' groups, north

and south, the subject of much con-

trovers\- in connection with the ex-

[lenditurc of the original bond funds. *

As editor of Califoniia Higbi^ays,

the w riter traveled to all parts of Cali-

fornia with the "Committee of Nine."

Senator Breed frequently brought

along his young son, Arthur, Jr., who
celebrated his 2 1st birthday on one of

these trips. It was with this back-

ground that he came to the Senate

and it was onl)' natural that he would
be interested in highwa\s.

Bill Is Introduced

riic freewa\ bill was introduced
on januar\ 25th. .As Senate Bill 84S,

it was referred to the then Commit-
tee on Roads and Highways, of whicli

Senator Thomas .\IcCormack, of Rio
X'ista, w as the ' chairman. Senator

McCormaclv had served as a member
of the Board of Supervisors of Solano

(bounty prior to his election to the

Senate, and was well aware of the

problems, financial and otherwise,

faced b\- the California Highwa\
Commission and the Di\ision of I ligh-

ways. Upon his death in 1949. the

commission adopted a resolution ex-

pressing its sorrow at his passing and

its deep appreciation for his man\

\ears of interest and support.

The bill, as introduced b\ Senator

Hreed and favorably reported on 1)\

Senator .McCormack's committee was

a simi)le one, consisting of but four

sections, the first of which added Sec-

tion 2 3.5 to the Streets and High-

ways C-ode to define "freeway" as:

"A highw ay in respect to which the

owners of abutting lands have no

right or easement of access to or

from their abutting lands or in re-

spect to which such owners ha\c

only limited or restricted 'ight or

easement of access."

This definition has nexer been

amended.

Section 2 added Section lUO.l to

the code and it likewise has not been

amended. This section is the heart

of the law. it reads:

"The Department
|
of Public

Works] is authorized to do any and

all things necessar\- to la\' out. ac-

quire and construct any section or

portion of a State highway as a free-

way or to make any existing State

highw a> a freew n."

Sections Are Added

Sections 2 and 3 of the bill added

Sections 100.2 and 100.3, respectivel>',

to the code. It was these last two
sections that caused controversy as the

measure progressed through the Legis-

lature. B\' referring to the statute as it

now reads, the effect of the wording

of the adopted amendments ma>" be

understood.''

The committee had recommended
but a single amendment, which was

adopted by the Senate on .March 24.

Ir consisted of the addition of the fol-

lowing language to Section 100.3 as

it was originall\- written:

"Such declaration
|
of the California

Highwa\' Commission] shall not af-

fect pri\ate propert\- rights of ac-

cess, ami an\' such rights taken or

damaged within the meaning of

Article I, Section 14. of the State

Consfituriiin fm' such freewa\' shall

be ac(iuired in a manner pro\ided

b\ law."

lU'porl, p.lgc 68.
' Sircf ts and IliKhuays CihIc. Sections 1K7, 188.

' St'c Si'iiiift' iournal, 19.^9 session, for amend-
nienls .tncl roll c.nlis on the several amend-
nien.s ;mil cm lin:il p;issaKC of Senate Bill 848.

The adoption of a resolution by the

commission could not, of course, have

the effect of taking or damaging pri-

\afe [iropertN rights. But the addi-

tional language of the committee
amendment made the legislatixe intent

clear that abutters' rights of access

were to be acquired or extinguished

only by some lawful means, i.e., dona-

tion, purchase, or condemnation.

The bill in this form came to a vote

before the Senate on .March 27, and,

to the consternation of the depart-

mental representatives and its sup-

porters, received onl\ 1 5 afFirmati\e

\ofes to 20 opposed. Senator Breed

inimediatel\ gave notice of reconsid-

eration, which was continued fj'oin

dav to day until .March 31, when
reconsideration was granted. On this

date, a further amendment offered b\'

Senator Breed, this time to add addi-

tional langauge to Section 100.2, was
adopted.

Agreements With Local Bodies

As originalh introduced. Section

100.2 simpl\' authorized the Depart-

ment of Public Works, w hen required

b\- freewa\' construction, to close city

streets or county highways at their

points of interception with freeways

or to make pro\ision for connections

to or separations of the grades of such

streets or roads and the freew ay. The
additional language providing for

agreements with local go\ erning

bodies has become a most important

part of the whole freewa\- procedure.

Instead of empowering the department

to act on its own Nolition. it was, b\"

the amendment, authorized

"to enter into an agreement w ith

the city council or Board of Super-

visors having jurisdiction over the

street or highwax' and, as ma\ be

proxidetl in such agreement"

to close streets or highw a\s, or to rake

the other actions indicated.

Senator Breed recalls that this

amendment was one ot the two most

important questions raiseil during con-

sideration of the bill. As amended, it

came up for vote tluring a call of the

Senate on .April 3 and was adopted,

with 33 affirmative votes and none in

opposition. Of tb.ose present and vot-

ing for the freewa\' legislation that

da\ . iiiiK Randolph Collier, of ^ reka.
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is still a Member of the Senate. In the

25 vears since then, he has come to

be recognized as a forceful exponent

of the free\\a>" idea.

Bill Reaches Assembly

The bill reached the Assembl>- on

April 4 and \\as referred to its then

Committee on Roads and High\\a\s.

of which Assemblyman Albert \\'.

Robertson, of Santa Barbara, w as the

chairman. On April 19. this committee

reported the bill to the Assembly "do

pass," and a month later, on .May 18,

it was adopted with 4" affirmative

votes."

.-\[mong those present and voting

for, the measure on that da\' was a

\ oung Assembl\man from Anaheim

b\ the name of Thomas Kuchel, now
the senior U.S. Senator from Cali-

fornia. Others were Assembl>men
Augustus Haw kins and Cecil R. King,

now Members of the House of Repre-

sentatives; George P. .Miller, now

State Senator .Miller; and the late

Michael J. Burns, then AssembKnian

from Humboldt County, whose name
w ill ever be connected w ith that most

important piece of highwa\" legisla-

tion, the Collier-Burns Act of 1947."

Paul Peek, now Associate Justice of

the State Supreme Court, was the

Speaker.

•Following Assembly action on .Ma\"

18, .\ssemblyman Earl D. Desmond.
of Sacramento, gave notice that on the

next legislative day he would give

notice to reconsider. The record

shows, however, that on June 5 recon-

sideration was granted upon motion

of Assemblyman Charles W. L\ on, of

tos Angeles, who offered a still further

amendment to Section 100.3. reading

as follows:

"No State highwa\' shall be con-

. verted into a freewa\- e.xcept with

the consent of the owners of abut-

ting lands or the purchase or con-

demnation of their right of access

thereto."
"

It would seem that this would have

been the legal effect of the section in

any event. The added language, how-
ever, w as a further expression of the

intent of the Legislature that private

propert\- rights of access w ere to be

full\- protected and indicated the cau-

tion w ith w hich the Legislature gave

its authorization for the building of

this new kind of highway in Cali-

fornia.

The bill w ith the additional amend-

ment, which had been adopted, was

hnallv passed b\' the .\ssembl\' on

June 19. with 49 affirmati\e votes and

none in opposition.^ The Senate con-

curred and sent the bill to Governor

Culbert L. Olson who signed it on

July 1. It became effective September

19. 1939. Chapter 687 of the Statutes

of 1939.

Assembly Journal^ 1939 session, page 3221.

Mr. Carleton's 1939 Report

Reporting on legislation affecting

highways adopted b\' the Legislature

at its 1939 session, .Mr. Carleton, in

the October 1939 issue of California

Highii-ays said:

".
. . Three laws enacted . . . should

prove of inestimable value in carry-

ing on California's program of de-

veloping high-t\"pe highways ade-

quate to care for the ever increasing

volume of traffic, particularh' on

the main line routes and in and

around the metropolitan centers

The first listed was Chapter 687,

authorizing establishment of freeways

'^Assembly JountaU 1939 session, page 2196.
' Assembly Journal, pages 2754. 2755.

The first freeway lo be constructed in CoWornio was the Arroyo Seco Parkway (r\ow the Pasadena

Freeway . It was opened to traffic iri 1940.
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on the state high\va>- system. This

statute, he said, places "this State

among the highway leaders ... in

rlie nation . .

."'

The other two were Chapters 359,

authorizing cities and counties to es-

tablish and construct freeua>s. and

Chapter 268, specifically authorizing

the Department of Public Works to

construct divided highways and high-

ways with paralleling service roads

and other safet\ tt\iturcs on rhc state

highwa\- system.

The act authorizing cities and coun-

ties to construct frec\\ a\s. appears to

have received legislative approval \\ itli

little or no opposition or controversy.

It was through the Legislature and

was signed by the (iovernor on June

2, 1939, approximately a month be-

fore similar legislation respecting state

highwavs was read\- for his approval.

Amendments of 1953, 1957

Since its enactment in IM^y, two im-

portant amendments to the original

law authorizing establishment of free-

wa\s on the state highwa\ system

lia\e been adopted. Both were enacted

during the writer's period of service

as Director of Public WUrks.

The first was an amendment to

Streets and Highways Code Section

100.2 to clarif\- the language authoriz-

ing agreements between the depart-

ment and cities and counties and w as

worked out b\- the late Robert E.

Reed and representatives of the League

of California Cities. It was agreed to

1)\' the department. Chapter 1200 of

the Statutes of 1953 inserted, in Sec-

tion 100.2. this language:

"No cit\' street or count\' highway

shall be closed, cither dircctl\ or in-

directlw by the construction of a

freeway except pursuant to such an

agreement or while tcmpoiariU nec-

essary during construction opera-

tions."

Chapter 1217 of the Statutes of 1957

added a new Section 100.25 to the

code, as follows:

"In addition to the other matters

that may be covered by the agree-

ments authorized under Section

100.2, provisions for improvements,

revisions or extensions ot city streets

Inierstale 80 (old US 40-99, notth ol Sacramento was the ctnfer of a cose in 1949 -n ivh.ch fhe con-

stitutionality of the freeway statute was affirmed by fhe State Supreme Court.

or count\- highways leading to or

from a freewa}-, deemed by the de-

partment to be necessar\- in accom-

modating the freeway traffic in

making proper connections between

the existing s\stem of city streets or

county roads and the freeway. ma\

be included in such agreements and

the department ma\- perform such

w ork as a part of the freewa\ con-

struction.
"

This addition was desired b\ the

Department of Public Works to clar-

if\ and to some extent extend its au-

thority for the expenditure of state

highwav funds "for making proper

connectic)ns between the existing s\s-

tcni of cit\- streets or count)' roads

and the freewaw" It was also the re-

sult of the work of Mr. Reed. It pro-

\ ided statutory authoritv for spelling

out in greater detail the work to be

done in connection w ith interchanges,

on and off ramps, and other changes

that affected local streets and high-

wa\s, and no doubt, has aided in

bringing about a better solution of

these problems as well as more har-

monious relations between the depart-

ment and local iroverninij bodies.

Legislation in Other States

L'ntil the writer undertook the

preparation of this article, it had been

his thinking that the California act was

the first freewa\- law to be enacted b\

an\ state. However, the fact is that

in 1937 the Legislature of Rhode Is-

land adopted an act relative to "the

construction, maintenance and im-

provement of freeways" (Chapter

2537, Public Laws of 1937), and that

a somewhat limited freewa\- law was

also adopted about the same time by

the State of New York.'-' Special stat-

utes providing for parkwa\s and toll

roads, to w hich the concept of abut-

ters' rights apparentl\ did not appK.

had been adopted in a number of east-

ern states, but the\ were not of gen-

eial .ipplication. Inasmuch as the Rhode

Island statute is somewhat similar to

the California law, as originall\- pro-

posed, it may be that .Mr. .Montgom-

ery had available to him a cop_\ of this

act. To the best of the writer's recol-

lection, however, there was no dis-

cussion in our office at the time ot an\

such law

.

•C:;ili.Ms Consolidated Laws of .\c\v Ymk. 19?"

Supplement, Chapter 27.
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In any e\ ent, the action of the Cali-

fornia Legislature and what was being

done here by the Division of High-

ways, attracted widespread attention

throughout the country and within a

ihort period similar freeway statutes

had been adopted in a number of

states. All the states are now under-

stood to ha\e this power, cither by

statute or decisions of courts. The
1956 federal aid legislation, strongl\

supported by California, provided for

access control on the ne\\' "national

system of interstate and defense high-

wa\"s." This was the first such action

bv the federal government.'"

Constitutionality

Construction of the new restricted-

access type of state highway provided

for by the 1939 legislation pro\oked

numerous legal problems, hut it was

10 years before the question of the

constitutionalitN of the statute was

squareh' presented to and decisively

disposed of. in the affirmati\"e. by the

State Supreme Court in the case of

Hollo-^\iy V. Piircell, 35 Cal. 2d 220.

In this action the petitioners had

sought to enjoin building of the Sac-

ramento-Roseville Freeway in an all-

out legal attack on the State's freewa\-

program. The decision was reviewed

at some length by the writer in the

July-August 1950 issue of diliforiii,!

Highii'ays.

Just as he had presented the case for

the law before the Legislature, C. R.

.Montgomer\- defended it before the

courts. The State's brief was largeK-

his work. The writer was with hiin at

the hearing before the Supreme Court,

and his abilitx' to present a clear, in-

cisive and pc)werful legal argument
was never better demonstrated than

on that occasion. The decision of the

court was handed down on April 25,

1950, only a few days after Mr. Mont-
gonicr\'s untinich' death.

Supreme Court Opinion

The thinking of the court is well

expressed by two phrases from the

opinion of Mr. Justice Tra\nor, now
the Chief Justice, which bear repeat-

ing. One of the arguments put forth

to support the claim of invalidity of

the freeway act was that Article I\'.

' Public La^v 627—84th Congress, Chapter 462.
2d Session.

Section 36. of the State Constitution,

adopted by the people in 1902. pre-

cluded "construction of any type of

highwa\ not in general use in 1902."

After pointing out that the type of

highwa\ that is adequate to meet

highway needs necessaril\ varies with

the character and extent of those

needs. Justice Tra\ nor said: "High-

ways adequate for the horse-and-

bugg\' traffic of 1902 are not adequate

for the high-speed traffic of 1950."

And at another place in his opinion he

said that what the petitioners were

reall\' contending for was a "change-

less highwax' in a changing world."

The court unaniniousl\" concluded

that "construction of freeways and

limited access highways is 'necessary

or proper to construct and maintain'

a modern state highway s\stem." .A

petition to have the decision reviewed

in the L'nited States Supreme Court

was denied.

Thus w-as the right of the depart-

ment under the freeway statute "u>

take or damage rights of access,"

when the owners were compensated

therefor. full\' upheld.

The California Freeway System

A statewide s\stem of freewa\-s for

California by statute was envisioned

as early as 1945, when legislation hav-

ing such a purpose was first proposed.

The commission and the Division of

Highways, however, were already

moving ahead with the establishment

of such a system, embracing the main

trunk highwa\'s and major urban

routes in the state highway s\stem.

.\s director, the writer endeavored

at ever\- opportunitx^ to point this out

in an effort to keep the public fulK'

informed respecting highwa\' develop-

ments.

In 1957. the Legislature b\- Senate

Concurrent Resolution 26 requested

the Department of Public \\'orks "to

undertake a stud>- . . . for an overall

statewide plan of freeways and ex-

presswa\"s for the State of California

. .
." The stud\- was to include high-

wa\s both on and off the then existing

state highw a\ sNstem. 1 his, ot course,

made it possible to include in the sub-

sequent report all portions of the

designated "national s\stem of inter-

state and defense highways" in the

State, as approved b\- the Bureau of

Public Roads, as well as other high-

wa\s which the department and its

consultants and advisory committee
deemed logical parts of such a state-

wide system.

As was pointed out in the depart-

ment's report of September 1958 to

the Joint Legislative Interim Com-
mittee on Highway Problems:

"The establishment ... of a state-

wide s\"stem of freeways will pro-

vide a basis for state. cit\' and

count\ authorities to coordinate

all transportation plans, to work out

the necessary financial arrangements

therefor, and to encourage and pro-

mote the development of land use

planning."

Such a system was established by
the Legislature in 1959.* For the pur-

poses of the new s\'Stem only, the

terms "freewax" and "expresswax"

were more specifically defined and.

wiselw the authority of the depart-

ment to construct other state high-

w a\s, not on the system, as freeways

was in no wa\- impaired.

First in Nation

As we know, the California freeway

system is the first such statewide plan

to be authorized in the nation. .As now-

visualized, it totals some 12,250 miles,

rural and urban, approximately 1 1 per-

cent of all public roads in the State.

When completed, its planners expect

it to accommodate appro.ximately 59

percent of the estimated 1980 state-

wide travel hv motor vehicle.

It was a bold and logical develop-

ment based on all that had gone be-

fore—from the first official recommen-

dation for the establishment of a

s\"stem of state highways of 4,500

miles, made by the Bureau of High-

ways in 1896, in the days before the

automobile, to the department's Reso-

lution 26 Report of 1958.

.\ian\ arc entitled to credit for

what has been accomplished over the

\ ears. But it does not appear be>ond

the fact to say that in the fimi resolve

of those who met in conference in the

legal office of the Department of

Public Works, in the winter of 1938,

"to do something about the law of

abutters' rights," our great freeway

system had its beginning.

* Chapter 1062, Statutes 1959. as amended; Streets

and Highways Code, Section 250 et seq.
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Roadside Rests
250 Units Will Be Builf

Within Next Seven Years

Within rhc next six or seven years

California will have some 250 safety

roadside rest areas along its state

highw a\s, under a program approved

bv the California Highway Commis-

sion. To implement the program will

require an annual appropriation of

about $800,000.

According to State High\\a\ I-"ngi-

neer J. C. Womack, current status

shows 46 rest areas now planned or

constructed; 16 of these are in use,

and 30 are included in the current

state highwa\' budget. Construction

will continue on approximately 25

units per year until the sxstem is com-

plete. Where possible, the rest areas

will be built concurrentK- w ith high-

wax construction. On highways

where no improvements are sched-

uled, the facilities will be constructed

under separate contract.

"A great deal of thought and stutl\

has preceded the legislation to pro-

vide these rest areas," said Womack.
"Latest of the investigations and re-

ports was a master plan and cost esti-

mate submitted b\' the [division of

Highways in October 1962 at the re-

quest of the Senate Factfinding Com-
mittee on Transportation .ind Public

Utilities.

'"With the annual S2 billion miles

of travel on California highways,

these rest areas will not onK make

travel more pleasant, but can pro-

mote safet\- b\- preventing driver

weariness and rherchy reducing acci-

dent rates."

Three Sizes

Three general sizes of rest areas arc

being provided, most incorporating

sanitar\- facilities, water where feas-

ible, and shade trees.

The largest will contain parking

space for 20 to 30 cars and 4 to 6

trucks. They will have 6 to 8 picnic

tables, and will be situated along in-

terstate routes and other main high-

ways. On highwa\-s of four or more

This artht's skefch shows a typical rest area of the type being constructed, along interstate routes. This

particular sketch portrays construction now taking place on Interstate 5 at Son Luis in Merced County,

TO miles west of los Bonos. As on all major highways, these areas will be constructed in pairs—one to

serve eoch direction of travel.

lanes, re.sts arc provided in pairs-

one for each direction of tra\el. One
such "double" area is presently under

construction on Interstate 80 near

Donncr Summit. The future Westside

Freeway (Interstate 5) will feature

six pairs of rest areas on its new align-

ment between Wheelers Ridge in

Kern County and the vicinit\ (it

Trac>- in San Joaquin Count)

.

The niedium-.si/c units, to be lo-

cated along less heavily traveled

routes, will have accommodations for

1 > to 18 cars, and 1 or 2 trucks. Small

units with parking for fewer cars,

will be constructed along highwaxs

of lighter \olumc. Picnic tables arc

optional in medium and small rest

areas.

It is planneil to space these areas so

that in combination with other stop-

ping facilities the\- will he available

at intervals of approximatel\' one-halt

-

hour normal driving time. Scenic at-

tractions and points of historic interest

will be considered wherever possible.

Areas Now in Use

Of the areas already in use, five are

on the interstate system. They include

four between Raker and the Nevada
state line on Interstate 15 and one in

the vicinitv' of .Midwa\ Wells on

Interstate 8 east of El Centro. These

are complete onl\- insofar as parking

and picnic facilities are concertied.

Comfort facilities will be added w ithin

this fiscal year.

Thirteen units now under construc-

tifin are also on the interstate high-

way SN'stem. In addition to those on

Interstate 80 near Donner Summit,

the\' are located as follows:

Fi\e are on Interstate 5, with two

in the Red RlufT area, two in the I.os

Banos area, and one near the I.os

Angeles-Kern count)- line. Two are

on Interstate 15 between Barstow and

Baker. Four are on Interstate 10 in

Riverside County, two being east of

Indio and two between Redlands anil

Beaumont.

The additional I" slated for con-

struction in this fiscal \ear are at
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^'arious locations throughout the State.

One large unit \v\\\ be constructed on

U.S. 101 at the north end of the

Ciolden Gate Bridge, serving south-

l)ound traffic, primarih for map in-

spection and orientation before enter-

ing San Francisco. A footpath under-

neath the bridge will connect this rest

area with the existing vista point on

the east side of the road, which is now

accessible b>- auto to northbound

traffic only. Another large unit will

be located at Batiquitos Lagoon on

Interstate 5, 25 miles north of San

Diego. Pairs of large units will be in

Santa Barbara Count) near the south

portal of Gaviota Tunnel and in

Tulare County on U.S. 99 three miles

north of Tipton.

Medium-size Areas

Aledium-size rest areas will be lo-

cated in Del Norte Count\- at the

south portal of Collier Tunnel; in

Humboldt Count\- on U.S. 101 at the

Salmon Creek Road interchange near

Ahers Flat; and a pair of units in

Mendocino Count\ on U.S. 101 near

Sherwood Road and at Old Irvine

Lodge 15 miles north of Willits.

Siski\-ou County will ha\'e a rest area

on U.S. 97 at Grass Lake (20 miles

north of Weed). Medium-size units

will also be constructed on State

Route 17 at Saratoga Gap on the

Santa Clara-Santa Cruz county line; in

Kern Count\' on Route 14, 22 miles

north of Alojave; and in Mono County
on U.S. 395 near Casa Diablo, 42

miles north of Bishop.

Of the small units slated for cur-

rent fiscal year construction, one is

in Tehama County, on State Route
36 near Aiineral, 41 miles east of Red
Bluff. One is being considered for

Placer Count\- and another for San

Luis Obispo Count\-.

Earlier legislation in 1956 had es-

tablished a limited rest area program
to be carried out 1)\- the California

Division of Beaches and Parks. From
the funds allocated, 1 1 rest areas w ere

established along stdte highways and

24 within state parks. With the 1963

legislation, the 1 1 constructed along

highwa\-s were transferred to the iu-

risdiction of the Division of High-

ways, and are included among the 16

now in use.

BRIDGE DEPARTMENT ENGINEER WINS DESIGN AWARD

The Cold Spring Canyon Bridge is located on Route 154 in Santa Barbara County. Its 700-foot span

rises 400 feet above the canyon floor.

S.

Marvin A. Shulman, associate bridge

engineer with the State Division of

HighwaNS, has been announced as a

fifth-place winner by the James F.

Lincoln Foundation in its national

welding design

awards for prog-

ress in welded steel

design.

Shulman's award,

which also brings

him a cash prize of

SI, 5 00, was given

for his design of the
MARVIN A. SHULMAN ^old Spring Can-

von Bridge on Route 154 in Santa

Barbara County (See September-

October 1963 issue of the magazine).

Rcportcdl)- one of the 10 longest

steel arch bridges in the L'nited States,

the Cold Spring Canvon Bridge is one

of the first major arch units cntircK'

fabricated from arc welded steel. 1 he

award cites a 22 percent saving in the

11,900,000 overall price of the 700-

foot span through the use of arc-

welded steel. Additional advantages

cited in the award were decreased de-

sign time and increased aesthetic value.

The bridge provides a 28-foot road-

wav between 3-foot barrier curbs and

is 1,218 feet between abutments.

Shulman was cowinner with the

Bridge Department's William J. Jur-

kovich and Douglas AI. Fraleigh of

a 15,000 second honorable mention

award in the steel highwa\' bridge de-

sign cf)nipetition sponsored by the

American Bridge Dixision of U.S.

Steel in 1959. (Sec November-Decem-
ber 1959 issue of the magazine.)

He also won first honorable men-

tif)n in the American Institute of Steel

Construction competition in 1957 for

a design of the Trinity River Bridge.

Shulman received his engineering

degree from the University of Cali-

fornia in 1951 and joined the Division

of Highways the same year.

He has served as project engineer

in preparation of contract plans for

various t\pes of bridge structures.
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Landscape Pioneer

Dana Bowers Retires

H. Dana Bowers, supervising land-

scape architect, has retired after 40

years of State service, the last 35 of

them \\itli the Division of Highways.

A pioneer in roadside development,

Bowers started selecting and develop-

ing vista points and fountains along

the highways for the State in 1929.

He was put in charge of the develop-

ment of roadsides for the whole state

highwav s\steni in 1935. Since that

time lie has supervised the planting

of trees, shrubs, flowers and vines

along more than 1,000 miles of free-

ways and cxpresswass.

He recently was recipient of the

award of achievement of the W'estern

Chapter of the international Shade

Tree Conference at its annual meeting

in Seattle. The award is made to a

person or firm who has made a sig-

nificant contribution to promoting

and ad\ancing the use of shade trees

in the western area. Bowers was hon-

ored by a standing o\arion w hen the

award was announccil.

In the presenta-

tion of the award.

Bowers was cited

as one who has

"planted more or-

namental trees and

other plants over

a greater area for

the enjoyment and

s.itcry of more

people than an\'

other person in the

west during his four decades with the

State of California. He has searched

for and tried every known plant

which might fit somewhere into the

varied roadside conditions of his

State."

His findings have been used b\-

landscape contractors, government
agencies and individuals throughout

the Cnitetl States. .Man\- engineers

and students from overseas have come
to study his methods and work.

Bowers' work also resulted in new
standards for erosion control. He is

the author of "I'.rosion Control on
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Division Wins Safety Council's Award of Merit

H. DANA BOWERS

J. C. Womacfc, State Highway Engineer for the Division of Highways, receives the National Safety

Council's Award of Merit from James O. Burpo, Sacramento Safety Council President, in ceremonies at

a California Highway Commission meeting.

The State Division of Highwaxs
has received an award of merit from

the National Safety Council.

The award, for "a noteworth\

safety performance, 1963" was pre-

sented to J. C. Womack, State High-

way Engineer, at the start of the two-

da\" monthly meeting of the California

Highwa\' ConuTiission on .August 31.

In 1963, the State Division of High-
ways had an accident frequenc\' rate

of 9.42 per million work hours, as

computed b\' the .\merican standard

method for recording work injuries.

The accident frequenc\ rate for Cali-

fornia highwa>- personnel for the

three \ ears 1960-62 was 12.1S, while

California State Highway," which has

become a basic text for the Division

of Highwa\s as well as for other

agencies and engineers.

A native of Iowa, Bowers came to

California in 1903 and attended grade

and high school at Gardena and

Santa Cru/. He later studied at the

L'ni\ersit\' of California at Da\is.

He went to wcirk for the State

Division of Forcstr\- in 1924 and

joined the Di\ision of Highways in

1929.

Bow ers is a charter member of the

original Western Shade Tree Confer-

ence, which he helped organize in

1934.

Bowers and his wife ha\ e one son.

the national average for all state high-

wax- departments was 12.55 for the

same period. California, Womack re-

ports, had had an almost continuous

reduction in work accidents b\- peo-

ple in the highways program since

1952.

James O. Burpo, president of the

Sacramento Safetv Council, presented

the award of the national safet\'

group. In accepting the wall plaque,

Womack paid tribute to the more than

1 7,000 highwa\' employees throughout

the State whose achievements in

^afet\ and accident prevention made

the award possible.
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nspection Training
By LEIGH SPICKELMIRE, Assistant Engineer-Construction and

MORRIS REDSUN, Training Assistant

Where should aggregate samples

for control tests be taken? When
should pigmented curing compound
ae applied to concrete? Plastic crack-

ng results from what condition-

The answers to these questions and

others are contained in a 12-hour

rraining program, "Inspection Pro-

:edures for Portland Cement Con-
crete Construction," developed and

given b\ the Division of HighA\a\s

during the last \ear. The course was
taught to 1,280 division engineers.

In 1959 and in 1961, we held train-

ing courses covering broad aspects

of Portland cement concrete paving

procedures. In 1963, we needed a

course with a different emphasis. New-
methods and techniques in portland

cement concrete construction re-

quired a more comprehensive training

program, dealing primaril)' with in-

spection procedures.

Course Is Developed

The course to meet these needs was

developed by Headquarters Construc-

tion, with the assistance of the Port-

land Cement Association and the Divi-

sion of Highw a\ s Training Section. It

Dave Swanson, Bridge Deportment, uses slides to exploin features of t^^e Bidwelf Bridge deck finis/ier to a trainers session for inspection procedures for portland

cement concrete construction.
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Leigh Spickcimire, Headquarten Construction, holding a test core. The exhibit table contains an Idaho

Sand Shaker and aggregate samples used in conducting small group lectures.

Joe Dobrowo'ski, Portland Cement Association instructor, tllustralintf a point with one of the aggregate
samples.

instructs the division's engineers and
construction inspectors in the proce-

dures to be followed in any portland

cement concrete construction project.

It stresses ()ualit\ control, and empha-
sizes the importance of planning be-

fore concrete placement, inspection

during placement, and inspection and

alteration after placement.

New de\elopments in concrete con-

struction, now being used in Califor-

nia, are covered. These include new
c(]uipment and methods in central

mixed concrete, slip form paving, ex-

perimental cements, pavement joints,

cement treated base spreaders and

bridge deck finishers.

After a tentative course outline

was developed, two trial runs were
held to test it. Then, a final "instruc-

tors s\llabus" and necessary visual aids

were prepared. Each district was
asked to provide an instructor, who
liad both knowledge and practice in

Portland cement concrete paving, to

help to teach the course in his district.

A training meeting was held in Sacra-

mento in November 1963 to train

these instructors.

Taught in Each District

The course itself was taught in each

district b)' an instructor team. This

team comprised a representative of

Headquarters Construction, the Bridge

Department, the Division Training

Section, and the Portland Cement .\s-

sociation. The district iilHtructor

joined the team for the presentation

in his district, and was responsible for

district arrangements and coordina-

tion. Each member of the team

taught a part of the course, thus giv-

ing variety to the presentation.

Team members and district instruc-

tors were:

Portland Cement Association: J. A.

Dobrowolski, R. H. Coole}', Warren

II. Johnson and Gene Wirkus.

Headquarters Construction Depart-

ment: l.cigh S. Spickelmire.

Headquarters Training Section:

Morris Rcdsun.

District I: H. W. Benedict and Jim

K. Keglcr; District 2: \\\ R. Morrill;

District y. Leon R. Haw kes; District

4: l.lo\d Fisk; District 5: Roy E.
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Liderman; District 6: J. D. Roullard;

)istrict 7: Enrico Bissiri and Rob
)'Aio; District 8: Hal Lee; District 9:

.lo\d J. Hopper; District 10: R. K.

\ells; District 1 1 : John R. Cramer.

Bridge Department: D. T. Swanson,

[. L. Boulvare, Lloyd R. Johnson.

). N. Weston and L. J. Reese.

The basic method of instruction was

iformal illustrated lecture, using col-

red 35-mm. slides to depict various

bases of highw a\' construction.

Classes were kept informal, and par-

ticipants encouraged to ask questions

at an\ time. After each hour of lec-

ture, the class was formed into small

groups. Each group met w ith an in-

structor u ho conducted a seminar to

reinforce important points and to

clarifx an\ misunderstanding. Test

equipment w as demonstrated, exhibits

w ere displa\"cd and discussed, and

participants were asked to relate what

thc\ had heard in the lectures to their

actual jobs.

Motion Picture Made

1() present part of the material, a

motion picture was developed, cover-

ing important testing procedures. It

depicted the Kell\- ball slump test, the

air meter test, the unit weight test,

the compressive strength (beam) test,

and the \\ ashout test, as they are per-

formed in the field. This motion pic-

ture was one of the best liked features

of the program.

A pre and post test were used to

e\ aluate how much the participants

Spickelmire conducting a "training the trainers" session.
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Leon Hawfces, Distrid 3, conducting a session on inspection procedures. Warren Johnson^ Portland Cement Association, and Spickelmire await their turn to

insiruci. In the background are the test equipment and samples used to illustrate specific inspection and testing procedures.

learned. These measured how much
more the participants knew about the

subject after he took the course. On
the average, students scored 30 per-

cent higher on the post test than they

did on the pre test. The pre test also

helped to show the participant what
thc\' needed to learn about the sub-

ject, and thus motivated them to con-

centrate during the training.

Questionnaires Submitted

.•\ftcr cimiplcriny rlic rr.iiiiing. par-

ticipants rilled our and submitted un-

signed c]uesti()nnnircs, which asked

them how satisfied they w ere with the

matcri.il. the presentation, application

of the course to their job, and their

personal dcxelopment in the field of

construction. Over K(l percent were

well satisfied in each of these areas.

Fach district nt)w has a trained dis-

trict instructor who can repeat am
cir all portions of the course. The mo-
rion picture and the course s\llabus

are a\ailable to them. Xew or newl\

assigned employees may be trained b\

the districts, and the districts can

give refresher training to tho.se who
took the course, as needed. Thus, this

course has become a part of our regu-

lar training curriculum for engineers.
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:)dn Mdteo-Hdywdrd Bridge
Construction of the new San .Mateo-

awxard Bridge has progressed to

e point that work will soon begin

I the steel superstructure that crosses

e navigation channel, it was an-

punced today by Robert B. Brad-

rd. California State Highway Trans-

irtation Administrator.

"The State advertised for bids on

jgust 28." Bradford said, "and plans

II for the new bridge to be open

traffic by mid-196". Bids will be

lened October 22. 1964. in San

ancisco."

Bradford cited the fact that the

thotropic design the State's engi-

ers incorporated in the high-level

perstructure will make this bridge

e first of its kind in the U.S.A.

"Governor Brown. Chairman of the

ate Toll Bridge Authorit>% wants

is to be the best bridge that can be

lilt." Bradford stated, "for he is

,are of its ever-increasing import-

ce as a primar\' link in the transpor-

:ion system that connects the cities,

mmunities and industrial complexes

I both sides of the San Francisco

v.

"He also wants a bridge that is

easing to look at. That is why the

all Bridge Authority approved the

orthotropic concept on December 6.

1961. and why an outstanding archi-

tect. \\'illiam S. Allen of San Fran-

cisco, was selected to advise our

bridge engineers on aesthetics as de-

sign of the bridge progressed."

Because the development of ortho-

tropic design, which permits steel

plates rather than concrete roadw ay

to act as the deck of a bridge and

to also be part of the supponing gird-

ers, is new in this countr\". E. R.

Foley, Chief. State Division of Bay
Toll Crossings, traveled to West Ger-

many last spring. There the ortho-

tropic concept has been used in a

number of bridges, and Foley com-
missioned one of the world's fore-

most authorities on bridge design.

Hans Grassl of Diisseldorf. to review-

plans for the proposed California

project.

Upon completion, the entire bridge

will be ~.4 miles long and will in-

corporate 5,500 feet of orthotropic

span construction. Included will be a

central span "50 feet long, two 3~5-

foot side spans, and series of spans

292 and 208 feet long. The 5.500-foot

length will be the world's longest

orthotropic bridge construction and

the 750-foot central span the largest

in the United States and third largest

in the world.

The entire bridge will cost approxi-

mately S"0 million. Foley predicts the

superstructure bids will be in the "$25

million categor>."

.\ contract let on July 5. 1963. for

building substructures is now approxi-

mately half completed.

.\verage traffic on the present

bridge located adjacent to the con-

struction is 13.000 vehicles a day and

increasing at the rate of 6 percent an-

nually . The new structure is designed

to carry 50,000 vehicles a da\" and will

not reach its capacity until about

1995.

The present toll rate. 35 cents for

an automobile, will also apply to the

new bridge.

The 135-foot minimum clearance of

the future structure will prove a

benefit to drivers for it will permit

oceangoing vessels to pass beneath at

will. The present bridge is a lift type

that must be raised several times a da>"

as ships approach it.

When the four-six-lane bridge is

opened to traffic, the existing two-

lane bridge will be removed.

s mo3e/ of Ihe proposed new Son Mofeo-Hoyword Bridge is on display at Ihe D/Wsion of Boy Toll Crossings office o* 151 rremonf Street in San Francisco.
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Safety Glasses Accident Dramatizes

Importance of Program

A near accident which could have

resulted in a loss of sight for Glen

Thurman, welder at the California

Division of Highways' Equipment De-

partment, resulted instead in an award

which was presented August 26.

Thurman received a membership in

the Wise Owl Club, presented by

Lyman R. Gillis. Assistant State High-

way F.ngineer. Neal Andersen, Equip-

ment Engineer for the Division of

Highways, accepted a Wise Owl Club

charter in behalf of the Equipment

Department. The presentation was

made bv A. C. .Macdonald, a member
of the Board of Directors of the Sac-

ramento National Safety Council.

The Wise Owl Club, an interna-

tional organization established by the

National Societ>- for the Prevention of

HIindncss, Inc., is dedicated to preserv-

ing the sight of industrial workers.

With nearly .?0,000 members, the

group is striving to eliminate the esti-

mated J! 00,000 eye accidents which
happen in industry' each year.

Thurman, wearing safety glasses

provided by the State, escaped injur)'

on July 21 when working with an

argon gas welder. Malfunction of a

rod ejection switch and tension built

up in twisting cables caused the weld-

ing rod to uncoil with enough force

to strike the left lens of Thurman's

safety glasses. Evidence indicates that

if e\'e protection had not been worn.

the welding instrument would have

penetrated Thurman's eye.

Program Established

In establishing its c\c protection

program the Headquarters Equipment
Department considered the type of

glasses, protective qualit\- required,

wearer acceptance, cost to the State

and availability of replacement and
repairs.

In determining the type of protec-

tion to supply shop employees, con-

sideration was given to the type of

potential injuries that may be encoun-

tered in the shop operations. It was
found that the potential ranged from
light dust and grease-laden dirt par-

66

tides falling from the underbod\- of

\chiclcs to the cutting force of a sharp

chip of steel ejected from a metal-

working machine. It was decided to

protect against the heavy injuries by

using a high-impact-resistance, tem-

pered piano safety glass lens. This

lens would also protect against the

light foreign particles.

The t\pe of frame was considered

to be of major importance to wearer

acceptance of the program. Plastic,

smoke-colored frames with reinforced

spatula temples were selected because

of their strength, lightness, attracti\e

appearance and similarit\' to standard

frames supplied w ith regular prescrip-

tion ground glasses.

Glen Thurman, welder with the State Division of Highways equipment department, wears the iafef

glasses which saved his left eye from injury in reenactment af an accident which occurred while he wi

operating a gas welding machine.
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Side Shields Considered

Side shields were considered. Al-

hough the protection was superior, it

\as decided not to use them. An\

-

hing gained by their use would be

nore than voided by the wearer re-

istance that could be expected to

\'earing an uncomfortable pair of

classes.

Uncomfortable and ill-fitting safety

glasses will not be faithfully worn. In

)rder to assure faithful wearing of

he safety glasses and remove wearer

esistance to poorly fitted glasses, ar-

angements were made for the sup-

)lier of the glasses to send his optome-

rist to the shop and individuall\- fit

;ach employee with a set of piano

ens safety glasses.

The supplying of sturd>', attractive,

vell-fitted, piano lens safety glasses

las resulted in almost universal accept-

ince b\' shop employees.

Before the installation of the eve

irotection program, eye injuries were
ppro.ximately 25 percent of the shop

otal industrial injuries. Since the ac-

:eptance of the ?afet\" glasses b\' shop

imployees, appro\imatel\' January 1.

964, only one e\-e injury has occurred

ind it was a minor, no-lost-time,

'foreign particle in eye" report.

Savings Result

In addition to the saving of Glen

fhurman's eyesight, man\- less dra-

natic incidents have been experienced

)y shop emplo\ees. As evidenced b\"

he practical elimination of e\'e in-

uries from Headquarters Shop acci-

lents, the safet\- glass program is being

veil received and is effecting a savings

o the State.

The average compensation paxment
or the loss of one eye in an on-the-job

iccident b\- a state employee of similar

tatus is approximately $7,000. The en-

ire cost of the Headquarters Equip-

nent Department e\'e glass program
.\as S2 37. This is a tax dollar saving

)f $6,763 through the prevention of

njury in just this one instance.

The expansion of this program to

nclude state-provided prescription

ground safet\' glasses as \\'ell as piano

ens safet\' glasses to all the Equipment

Department shops would undoubtedly

result in substantial savings in e\'e in-

lurv costs.

DRIVER OPINION POLL WILL BE COOPERATIVE PROJECT

Robert B. Bradford, adminisirator. Highway Transportation Agency (lefi}; Earl F. Campbell, execufive

vice president, California Traffic Safety Foundation; and H. G. Vesper, president. Standard Oil Company
of California, Western Operations, Inc., hold a Standard Oil check for a foundation grant for a special

driver opinion study. The poll will be conducted by Field Research Corporation through the offices of the

Deporfmenf of Motor Vehicles.

A statewide opinion poll of drivers

will soon be conducted in California

through a cooperative effort of the

California Traffic Safety Foundation

and the Highwa\' Transportation

Agency, it has been announced by
Robert B. Bradford, Agency Admin-
istrator.

The studs', the first of its kind in

California, was made possible by a

special grant f)f funds from Standard

Oil Compaii) of California—one of the

founding member companies of the

foundation. The surve\- will be con-

ducted by Field Research Corporation

f)f San Francisco, according to Earl F.

Campbell, foundation executive vice

president.

One out of every five drivers being

issued a driver's license in the field

offices of the Department of Motor

Vehicles during an undisclosed period

will be asked to fill out a question-

naire covering traffic subjects, includ-

ing opinions of driver education,

ticket fixing, the handling of the

drunk driver, legislation, police and

courts. Motorists nia\' also voice opin-

ions of some of the things not being

done.

The result will be the average

driver's evaluation of present traffic

safety programs and as constructive

criticism ma\' provide guides that

will call for future changes.

"The California Traffic Safety

Foundation is an excellent organiza-

tion to conduct such a survey," Brad-

ford said. "It does not necessarily

represent the official state point of

view. Rather, it is a citizen group not

connected w'nh state or local govern-

ment in an\- wa\-. It receives no gov-

ernmental financing, but acts as a

citizen sounding board to official pro-

grams.

"All of us in the agency were happy

to cooperate with them."
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Route Actions Freeway Locaiions for Malibu,

Oiher L.A. County Areas Chosen

The California Highway Commis-

sion adopted the locations for slightly

more than 50 miles of new freeways

on five routes at its Jul>- and August

meetings.

Two of the routings followed public

hearings by the commission itself. All

of the adoption actions were preceded

b>- district hearings in accordance with

established policy.

Possiblx- the route adoption of great-

est public interest was the one for

approximately 22.2 miles of State Sign

Route 1 (Pacific Coast Highway) in

Los .Angeles and Ventura Counties

between Malibu Canyfm Road and

Point .\lugu. w hich included a section

through the .Malibu Beach area.

It was the subiect of a commission

hearing held in Santa .Monica on Feb-

ruary 25, 1964.

The newh- adopted route follows

the general alignment of the existing

highway from just west of Malibu

Canxon Road wcstcrl>- to just east of

Corral Canxon Road, then swings

slightK- inland to Latigo Can\-on Road,

and continues westerly approximately

three-quarters to one-quarter mile in-

land from the existing highway, re-

joining the latter just west of Trancas

Can\on Road.

It continues along the general align-

ment of the existing highway to the

Point .Mugu area except for a short

stretch near the western limits of the

adoption.

Recommended Route Changed

The commission varied from the

route recommended b\' State High-

way Engineer J. C. \\'omack in about

.seven miles near .Malibu, locating the

new facilit\" as close as feasible to the

foothills.

In recommending the variance,

w hich will cost approximatclv S4,80(),-

000 more than the recommended

route. Commissioner Roger Woolley

termed it "one that w ill permit better

dexelopment of the Malibu Peninsula's

coastal plain."

Plans of the Division of Highwa\ s

call for the construction of a six-lane

freewa\' with provision for expansion

ro eight lanes whe.i required at an

estimated cost of $41,600,000, includ-

ing rights-of-way.

The second freeway route adoption

following a commission hearing (San

Fernando-July 9, 1964) was for 11.5

miles of State Sign Route 118 in Los

Angeles Count)' between 0.3 mile west

of De Soto Avenue in Chatsvvorth

and the adopted route for the future

Interstate 210 Freeway near San Fer-

nando. /

Recommended by the State High-

way Engineer, the new route runs

easterly to be\ond Winnetka .\venue,

then northeasterl>' to where it is north

of and adjacent to the Department of

Water and Power's transmission lines

south of Rinaldi Street. It continues

east along this right-of-way, bending

southeasterly east of Balboa Boulevard

to east of \Voodley Avenue, then

easterly across the San Diego and

Golden State Freeways.

It swings northeasterly beyond

Laurel Canyon Boulevard, and con-

tinues north of and parallel to Paxton

Street to join the adopted route of

Interstate 210 just east of Foothill

Boulevard.

The commission found that the

adopted routing will affect 174 fewer

Bokersfield
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families while costing S2.900.000 less

than the next most favored routine.

Less Disruption

Additionally, the commission's re-

port stated that the adopted route will

cause minimum disruption to the com-
munity and will provide good traffic

5er\"ice.

Plans of the Division of Highways
call for the construction of an ulti-

mate eight-lane freeway at an esti-

mated rnost of $81,900,000. including

rights-of-way.

In .Madera County, the commission

adopted the recommended 8.3-mile

free\\a} routing for State Route 145

between 0.2 mile north of Avenue 5
'

;

and the south cit\- limit of Madera.

This highway section is known locally

as Madera Avenue.

The new route, positioned along

the general alignment of the existing

highwav. connects on the south with

a recently adopted routing for 6.7

miles to A\'hite Bridge Avenue in

Kerman.

Two of the adoptions were revi-

sions of previously adopted routings

of Interstate 5 ( US 99 ) in Los Angeles

County.

One adoption, a 3.4-mile section

north of San Fernando, is intended to

provide separate roadways for auto-

mobiles and trucks.

It extends berween 0.2 mile south

of San Fernando Road and 3.2 miles

northerly.

North Half for Trucks

The northern half will be reser\-ed

for truck traffic and a new route west

of the existing alignment and the

Southern Pacific Railroad tracks wOl

be used for automobiles. On the

southern half, autos and trucks will

use the existing alignment but wiU

have separate lanes for trucks.

While revising this section of In-

terstate 5, the commission adopted

freeway connections to State Sign

Route 14 toward Antelope \'alley and

to the future Interstate 210 Freeway
to^\'ard Pasadena.

The second revised adoption on In-

terstate 5 involves 6.8 miles north of

Parker Road near Castaic.

The commission had adopted a free-

w ay routing for a section of the Ridge

Route between Parker Road and 1".9

miles northerly on April 25. 1962. The
new re\Tsion affecting the southbound

lanes in Marple Canyon was based

on State Highway Engineer J. C. ^^'o-

macks recommendation that S3. 150.-

000 might be saved in construction

and rights-of-way costs.

Womack had told the commission

that this saving could be realized by
shifting the routing for the south-

bound road^vay somewhat to the w"est

to fit the natural terrain.

The northbound (upgrade) road-

wa\" \vUl continue to follow the align-

ment of the existing highway.

FREEWAY ROUTE
ADOPTED

To LCS trgtles,

CostoTc

Big Ook Flat

-EXISTING ROUTE

Previously Adopted
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PARKS-HIGHWAYS TEAMWORK

September 2, 1964

Mr. J. C. Woviack

State Higkii\iy Engiveer

Division of Highii-ays

Dcpartvieut of Public Worh
1120 N Street

Sacramento, California

Dkar Mr- Womack:

The fine work of one of >
our resi-

dent engineers, Milron X'iach, at our

project in Alpine Coiint> lias come to

ni>- attention. Our district superin-

tendent, Clvde Newlin. reports that

Mr. \'iach has worked \cr> closcl>-

with our park supervisor and our His-

trict 3 engineering and landscape sec-

tion to protect the natvual scene and

the tree gro^vth in C.rover Hot

Springs State Park.

1 do not mean to imply tiiat this is a

rare occurrence between our two or-

ganizations. I did want you to know,

liowever. that both our supervisor and

our district superintendent noticed this

and commented on it spccificall)'. We
appreciate it a great deal.

I think it outstanding in relation-

ships between two agencies of state

government that, with 170 units in our

state park system, we really ha\e

strong differences of opinion in only

two, and with the miles and miles of

state highwax- and state freewa\- in

California, we probably have less than

10 miles of road alignment where

there is any disagreement at all be-

tween our two organizations.

\\c will continue to work closely

with >(iu and with vour district engi-

neers' in all cases to achieve satisfac-

torv results before any major dis-

agreements arise.

Sincereh

,

^^^^Z^/
Director

Department of Parks

and Recreation

INTERSTATE 40 JOB

The State Department of Public

Works has awarded a $3,106,000 con-

tract for constructing a four-lane di-

\idcd freewa>' bridge to carr>- Inter-

state 40 (former US 66) across the

Colorado River in the vicinity of To-

pock, .Arizona, and southeast of Nee-

dies.

70

Motor Vehicle Total

Will Hit 86,000,000

With an increase in both passenger

car and truck registrations anticipated

in everv state, the nationwide motor

vehicle rcuistration in 1964 is expected

to total "86.193,000, an increase of

3,493,362 over last year's 82.699,638,

according to a report by Federal

Ili<jhwa\- Administrator Rex M.

Whitton.

The estimated 4.2-perccnt rise over

1963's registration, Whitton said, re-

flects the nation's sustained high le\ cl

of cmploxmcnt and the general eco-

nomic activit>.

The estimate, made by the U.S.

Department of Commerce's Bureau of

Public Roads, is based on state reports

of registrations early in 1964. coupled

with "information on current trends,

automotive production and other fac-

tors.

Passenger car registrations are ex-

pected to reach 71,864.000 this year,

an increase of 4.2 percent above last

year's 68,983,467. Commercial vehicles

should rise to 14,329.000. a hike of 4.^

percent.

California with an estimated 9,5 31.-

000 vehicles will top all states fol-

lowed bv New York with 5.723,000.

Texas \332.000, Pennsylvania 4,81/,-

000 and Ohio 4,661,000. At the other

end of the scale will be Alaska w^ith

100 000 vehicles, Vermont 170.000,

Wyoming 22\000. Delaware 229.000.

and Nevada 263,000. Even though

Nexaila will be fifth from the bottom

of the list,- it will experience the larg-

est percentage increase—8.2.

Several southern and western states

will show substantial percentage in-

creases. They are: Alabama. 6.3 per-

cent; Arizona, 5.8; Arkansas,
^
5.2;

Geonjia, 5.9; Mississippi, 5.9; North

Carolina, 5.2; Oregon. 5.4; and Texas

5 2 A comparison of 1964 estimated

registrations by states with 196? actual

registrations is shown on the back.

US 50 FREEWAY JOB

The Suite Division ot liighw .i> s has

called for bids on a major freeway job

(.n US ^'0 about 20 miles east of Sacra-

mento in Kl Dorado County.

1 he project calls for grading and

paving 2.3 miles of four-lane freeway

SUTTER JR., NOT SR.

September 1, 1964

Mr. Karl .Moskoivitz

3836 Cresta Way
Sacramento, California

Di AR Mr. Moskowit/:

1 was reading vour article in the

California ufgh-^-ays and Public

Works magazine for July-August

1964, and found it very interesting.

However, on page 51, in the right-

hand column, in the last paragraph on

the page, I was surprised at an obvious

error of fact that was allowed to es-

cape previous notice.

The plain sentence from your arti-

cle, "In 1850 Captain John Sutter laid

out the City of Sacramento," appears.

All local' historians agree that Cap-

tain Sutter founded his now famous

fort in 1839. But likewise it is recorded

that Captain Sutter was not the one

who laid out Sacramento, but rather

his son. John A. Sutter. Jr.. is given

that credit.

One of the most interesting books

on the subject of early Sacramento

(including Sutterville and Suttersville)

is one that I had the privilege of work-

ing on while attending Sacramento

lunior College: John A. Sutter. Jr.:

Statement of Early California Experi-

ences, edited with a biography by .Al-

lan R. Ottley.

This book can be secured readily, I

am sure, at the State Library.

1 trvist that tliis information may

prove helpful to you in any future

w riting, or even future publishing of

your Interesting article on auto-ori-

ented cities.

Sincerely,

Ronald .\. A\'akiori)

7261 Stanwood Wa>-

Sacramento, California

Editor's Note:

Mr. Moskowitz informs us that Mr.

Warford is right. John A. Sutler, Jr., not

his father, laid out the street plan of

Sacramento, and it was in 1849, not 1850.

between tun miles east of the Sacra-

mento Count\ 1-ine and 1.2 miles cast

of Bass Lake Road, about 14 miles

w est of Placcrville.

A t.ital of SI.'00.000 is available for

the project.

California Highways and Public Works
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Division Announces
Latest Retired List

District I

Lloyd Cjullick, high\va\- mainte-

nance man II, 15 years; Lawrence G.

F lirclicock, liighwav maintenance man
II, 32 \ears; Robert C. Hunt, high-

\va\' maintenance man II, 42 \ ears;

F.arl F. Ma^cau, janitor, 6 years.

District II

Carl Burger, high\\a\- foreman, 2S

vears; Alfred T. Moore, highw a\' en-

gineering associate, 43 years; Bessie

E. Peterson, bookkeeping machine

operator II, 33 \'ears; John W. Stone,

high\\a\' foreman, 27 \ears.

District III

Cjeorge \\ . Reed, assistant high\\a\

engineer, 9 \ ears.

District IV

Joe Garabini, laborer, 20 xears; Carl

R. Goetz. assistant high\\'a\' engineer.

16 \ ears; H. Glover Hughes, associate

high\\a\' engineer, 44 years.

District V
Carl A. Kaler. highway mainten-

iince man III. 34 \ears; Bessie O. Ladd,

high\\a\' held office assistant, 12 years.

District VII

Kathleen C. Busse, senior clerk, 15

years; Joe B. Hileman, highway main-

tenance man II, 31 \ears; Rub\ M.
Parsons, intermediate stenographer, 17

years; Allen Preston, associate high-

way engineer, 34 years; Mark Stan,

^roundsman, 5 \ears; James W. Sut-

"on, senior highw a\' foreman, 25

kears.

District VIII

Almon B. Ruggles, associate right-

Df-way agent, 30 years; C. Clarke

Waterman, accounting officer III, 25

^•ears.

District IX

I* red McKenzie, highway mainten-

ance man II. I " \ears.

District X

Frank T. La\agnino, highway main-
tenance man III, 30 vears.

Joseph A. CoflFrey

Joseph A. CafFre\', supervising

right of wa\ agent for California Di-

\ ision of High\\a\'s, died suddenl\ of

a heart attack on August 11, while

\acationing in Santa Cruz.

Caffre\- had been appointed to ser\'-

ice with the division's Right of \Va\

Department in Marysville in 1947,

and transferred to Headquarters in

Sacramento in 1953. He had held his

supervisor}' position since October of

1960, having had charge of approving

right-of-way contracts pertinent to

highwa\' construction, and making

rinal audits of title on transactions. He
also w (irked on special studies for the

right of w a\" program.

Born in Sugar Notch, Penns\l\ania,

December 30, 1904, Caffrey attended

schools in that state before going on

to Fordham University in New York

and then to Dickinson School of Law

in Carlisle, Pennsylvania, where he re-

ceixed his degree in 1931. From then

until 193" he practiced law in Luzerne

Count\', Pcnns\ivania, coming to Cali-

fornia in 193s. He was successiveh

cmploN cd h\- the Cit\' of Sacramento

.McClcllan Air Force Base, and b\- the

State Department of Motor \'ehicles.

before joining the Division of High-

ways.

He was a member of the American

Right of \\'a\' Association.

Survixing Caffrey are his wife

Marw and four children—John, An-

toinette, David, and Teresa.

Chief Draftsman
Walt Landers Leaves

Senior Highway Engineer Walter
Landers, chief draftsman for the State

Division of Elighwa\s in Sacramento,

retired .August 31.

A native of Leigh, England, Land-
ers attended school there and in Aus-

tralia. He came to the L'nited States

in 1921.

From 1924 to 1928 he was a car-

tographer for Rand McNall\' & Com-
pan\- in San Francisco.

He started work for the Di\'ision

of Highways as a

draftsman in the

Redding district

office in 1928, ad-

vancing in subse-

ts u e n t \ e a r s

through drafting

and engineering

ranks. He trans-

ferred to Sacra-

mento headquar-
WALTER LANDERS ters in 193S and

became chief draftsman in 1942.

In addition to his responsibilities

for compiling division maps and main-

taining records of maps and plans

Landers has had the responsibilit\- of

assembling maps and plans prepared

in other offices of the division for the

letting of major construction con-

tracts.

Landers is a member of the .Ameri-

can Society of Civil Engineers. He is

also a Mason and a member of the

Shrine.

He and his wife. Agnes, have a son,

Leslie, and a daughter, Barbara.

District XI

Morgan Br\ce, highwa\' foreman.

36 \ears; John W. Stone, highway-

foreman. 27 \ears.

Headquarters

Esther .M. Cecil, accounting techni-

cian II, 29 \-ears.

Materials and Research

Eldridge D. Drew, associate engi-

neering geologist, 32 years; \\'illiam

W. Hoftzclaw-, skilled laborer, 18

\ears; James E. Kreiss, assistant ph\'si-

cal testimj engineer, 28 \ears.

Headquarters Shop

1 rank \ . .M\crs, heav\' equipment

mechanic, 29 \ears.

Shop 6

Herbert L. Carroll, highway me-

chanic foreman, 27 >"ears.

Shop 8

Sidney J. Smith, mechanic's helper,

1 5 xears.

Shop 1

1

Thomas F. AA'alsh, fusion welder, 17

\'ears.
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Remains of the old emigrant road (foreground) are still visible from this secfion of Highway 88 between Peddler Hill and Tragedy Springs. (See "Highway 88"

article beginning on Page 2}
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FRONT COVER. In lk:s oerjol photo taken above

Donner Pass, old US 40 winds down the eastern slope

toward Donner Lake in the distance. The new Inter-

stole 80 Freeway, opened to traffic on November 20,

can be seen on the slopes to the left of the lake and

beyond. Photo by William R. ChaneyJ.

BACK COVER: This nighttime view of the Antelope

Road interchange on Interstate 80 near Sacramento

displays the Division of Highways' latest devices aimed

at keeping wrong-way drivers off freeways. The white-

on-red signs which read WRONG WAY will be

similarly placed on all off ramps in the State Highway

system. The red pavement arrow (which is invisible to

a driver clearing the ramp and the sign, GO BACK

—

You Are Going—WRONG WAY, are still in the experi-

mental stage and are now installed at a limited num-

ber of locations. Photo by Bill Ruland )
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STATE OF CALIFORNIA—DEPARTMENT OF PUBLIC WORKS
CALIFORNIA HIGHWAY COMMISSION
Robert B. Bradford, Chairman, E\ Officio

Diite of original

Meinber Residence appointment

Ja.mks a. Glthrif, San Bernardino September 14, 194.?

RiKiF.R S. W'ooLi.Kv, Rancho Santa Fe March IS, 1959

Abraham Kof.man, Alameda _. September 14, 1961

Franklin S. Paynk. Los Angeles Februar\- }. 1962

William S. Whitehurst, Fresno April 25, 196.?

Joseph C. Houghtfling. Sunnyvale November 28. 1964

-\dministrative Officer: John Erreca

Secretary: A. J. Cooper

Assistant Secretar\': Robert T. Martin

Ten)! expires

January 15, 1965

January 15, 1967

January 15, 1964

January 15, 1966

January 15, 1965

Januar\' 15, 1967

Jul\- 18, 19 and 20, 196.? Crescent City
Inspection nf state highways and dedication ceremonies for the

Randolph Collier Tunnel

July 22 and 23, 1963 Sacramento

August 20 and 21, 1963 Sacramento

August 22, 1963 San Francisco

August 23, 1963 Antelope \'ailc\

Inspection of state highways and dedication ceremonies for the

Antelope \'alle\' Freeua>'

September 10, 1963 Coronado

September 11, 1963 San Diego

September 24, 1963 Chico
Inspection of state highways and dedication ceremonies of the

freeway through Chico

September 25 and 26, 1963 Sacramento

September 28, 1963 ... San Pedro
Inspection of state highways and dedication ceremonies of the

\'incent Thomas Bridge

October 10, 1963 Hayward
( ( Public hearing. Road IV-Ala-105-Hay, between Route 69 and
Route 5 (freeway) near Hillary Street and Road I\'-Ala-2-^9-

Hay,A, between Route 5 (free\\a>) near Hillary Street and
Route .^, 0.7 mile cast of Crow Can\'on Road))

October 30, 1963 ...Sacramento

October 31 and November 1, 1963 .

Inspection of state highwa\s in Sierra, Plumas, Lassen and
Modoc Counties

N'ovember 20, 1963 Lompoc
Inspection of state highways in the vicinity of Santa Maria,
Lompoc and N'andenberg Air Force Base

November 21, 1963 Los Angeles

December 11, 1963 San Francisco
(Public hearing. Road 1\'-S.M, SF-25,!-Bsbn,SF between Route
68, 0.6 mile south of the San Francisco-San Mateo county line

and Route 253 near Evans .\venue in San Francisco)

December 18, 1963 ,. ......Sacramento

January 2 3, 1964 Sacramento

CALENDAR OF MEETINGS

CALIFORNIA HIGHWAY COMMISSION
July 1, 1963, to June 30, 1964

Januar\- 24, 1964 ... Sacramento
(Joint session with the State Park Commission)

February 24, 1964 Santa Monica
Inspection of alternatives for the freeway in .Malibu area

Fcbruar\- 25, 1964 Santa A4onica

(Public hearing, Road \'II-L.A., \'en-60-A,A, between .Malibu

Can\'on Road and Calleguas Creek)

Februar\- 26, 1964 . San Bernardino

February 27, 1964 Palm Springs

Inspection of state highways and review highway problems in

the central Riverside-San Bernardino County area

March 12, 1964 Hopland
((Public hearing. Road I-.Men-l-L,B, between 0.6 mile south

of the Hopland Overhead and Crawford Ranch and Road
I-.Men-l(5-A, between Route 1 (new) and 0.1 mile east of

Dooley Creek) )

March 19, 1964 . Sacramento

March 20, 1964 Fresno
(Public hearing. Road \'I-Fre-125-Fre,C, between "M" Street

in the Citx' of Fresno and I.O mile south of the .Madera county
line)

April 15, 1964 Sacramento

April 16, 1964 Folsom
(Public hearing. Road lII-Sac,Pla-249-C,D;A,Rsv,A, between
one-half mile south of Grant Line Road and Rocky Ridge
Road)

May 20, 1964 Sacramento

May 21, 1964 San Francisco
(Public hearing, Road IV-SF-223-SF, between Route 2 near

Haight and Octavia Streets and Route ?6 near Golden Gate
Park; Road IV-SF-5(5-SF, between Route 223 near Golden
Gate Park and Route 2 on the Golden Gate Bridge approach;

and Road I\'-SF-2-SF, between Route 2 near .Mc.\llister and
Franklin Streets and Route 2 on the Golden Gate Bridge

Approach)

June 24, 1964 Oakland

June 25, 1964 Willows
Inspection of the .Mendocino Pass Highway

November-December 1964



PAST MEMBERS OF THE CALIFORNIA HIGHWAY COMMISSION

Name Residence

Date
of

appointment

Termination
of

membership

Burton A. Towne
Charles D. Bianey

N. D. Darlington

Charles F. Stern

Henry J. VVidenmann
Charles A. Whitmore
Emmett Phillips

George C. Mansfield

Harvey M. Toy
Louis Everding
Nelson T. Edwards
Ralph W. Bull

J. W Baumgartner
M. B. Harris

Joseph N. Schenck
Fred S. Moody
Earl Lee Kelly

Frank A. Tetley
Timothy A. Reardon
Harry A. Hopkins
Philip A. Stanton

Dr. W. W. Barham
Ray Ingels

C. D. Hamilton
H. R. Judah
Paul G. Jasper
William T. Hart
Robert S. Redington
Frank \V. Clark

Lawrence Barrett

lener W. Nielsen

Amerigo Bozzani
Bert L. Vaughn
L. G. Hitchcock
Gordon H. Garland
Mrs. Dora Shaw HeflFner

Miss Helen MacGregor_.
Verne Scoggins

William Sweigert

C. Arnholt Smith
C. H. Purcell

Homer P. Brown
Harrison R. Baker
Charles T. Leigh

F. Walter Sandelin

Frank B. Durkee
H. Stephen Chase
Fred W. Speers

C. M. Gilliss

John O. Bronson.-
T. Fred Bagshaw
Robert L. Bishop
Chester H. Warlow
John J. Purchio
Robert E. McClure
John Erreca
Arthur T. Luddy
Alfred E. Heller

Lodi ..

Saratoga
Los Angeles_.

Eureka
Vallejo

Visalia

Sacramento..
Oroville

San Francisco

Areata
Orange
Eureka
Santa Ana
Fresno
Los Angeles.

-

San Francisco

Redding
Riverside

San Francisco

Taft
Anaheim
Yreka
Ukiah
Banning
Santa Cruz...
Fortuni
Carlsbad
Los Angeles __

Los Angeles.

-

San Francisco

Fresno
Los Angeles.

-

Jacumba
Santa Rosa. ..

Sacramento,.
Sacramento..
Sacramento..
Sacramento...
Sacramento..
San Diego
Sacramento...
Placerville

Pasadena
San Diego
Ukiah
Sacramento...
San Francisco

Escondido
Sacramento...
Sacramento...
Mill Valley...

Santa Rosa
Fresno
Hayward
Santa Monica
Los Bancs
Sacramento..
Grass \'alley..

Aug. 2

Aug. 2

Aug. 2

Jan. 15

Mar. 1

Nov. 29

Dec. 21

June 24

Jan. 9

Jan.

Jan. 10^

Jan. 6

Jan. 6

April 18

Aug. 19

Aug. 19,

Jan. 6.

Jan.

Jan.

Jan.

Jan.
Dec. 20
May 21

Aug.
May
May
Julv
Oct.

Jan. 27
Mar. 3

Mar. 3

Mar. 3

Mar. 3

Mar. 10

Jan. 11

Jan. 11

Jan. 11

Jan. 11

Jan. 11

Sept. 14

Sept. 14

Sept. 14

Sept. 14

May 11

Sept. 14

Aug. 4
Oct. 30

Jan. 21

Jan. 1

Feb. 26,

Nov. 10.

Jan. 1.S

Sept. 14

Jan. 15

Jan. 18

Jan. 16,

Feb. 16

July 17,

1911

1911

1911

1914
1917

1918
1918

1919
1923

1923
1923

1927

1927
1927
1927

1927
1931

1931

1931

1931

1931

1932
1935

1935

1936
1936
1936

1937

1939
1939
1939
1939
1939
1939
1943

1943
1943
1943

1943

1943

1943

1943

1943

1949
1943

1951

1951

1955

1958
1958

1958
1956
1943

1960

1954
1961

1959

1964

Resigned
Resigned
Resigned
Resigned
Died
Resigned
Died
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Died
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Died
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned
Resigned

Jan.

Jan.

Jan.
Resigned
Resigned

Jan.
Resigned

Jan.
Resigned

Jan.

Jan.
Resigned

Jan.
Sept

Resigned
Resigned

Jan. 14,

Mar. 1,

Jan. 8,

"Dec.

Oct.

Jan. 8;

June 18,

Jan. 9.

21,

6.

Jan.

Jan.

Jan.

Jan.

Jan.

Jan.

Jan.

Jan.
Nov.
July
Mav
Oct'.

Mar.
May
Oct.

April

Oct.

Mar.
Mar.
Jan.
Mar.
Jan.

Jan.

Jan.

Jan.

Jan.
Sept.

Sept.

Sept.

Sept.

Sept.

Jan.

Julv
Oct.

15,

15,

15,

Dec

3,

17.

3.

6,

6,

6,

6,

6,

1,

31,

7,

14,

3,

21,

4,

24,

=;,

3,

3,

27,

10,

11,

11,

11,

11,

11,

14,

14,

14,

14,

14,

1,

31,

26,

1954
1955

1956

31,

Feb. 25,

15, 1959
Nov.
15,

Jan.
"15,

15.

10,

1959

4.

1960

1961

Sept. 9,

15, 1962
, 20, 1963

July 31,

Nov. 26,

1914

1917

1923

1918
1918

1923

1919

1923

1927
1927
1927

1931

1931

1931

1931

1931

1962

1935

1936
1937

1939
1935

1935

1936
1937

1939
1939

1939
1939

1943

1943

1943

1943

1943

1943

1943

1943

1943

1943

1949
1951

1951

1957

1958

1958

1959

1961

1964
1964
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PHOTO RIGHT: Shown is an interchange near com-

pletion in y/est Los Angeles, connecting the inter-

state 10 (Santa Monica I Freeway, crossing from

left to right, and the Interstate 405 (San Diego ^

Freeway. Interstate 10 is completed or under con-

struction between the East Los Angeles Interchange

and the Pacific Coos^ Highway (Route 1) in Santa

Monica.

Cdlif-ornid Highways. ..1964
California's highway progress was

spotlighted in 1964 by a significant an-

niversary date—in September it was

just 25 years since the enactment of

the state's first freewa\" law.

What the Legislature did in 1939

w as to adopt a series of additions to

the Streets and Highw a\s Code which,

first, defined a freewa\' as a high^\•ay

to w hich ow nets of abutting property

had no right or easement of access or

onl\- limited or restricted access; sec-

ond, authorized the Department of

Public ^^'orks to lay out, acquire and

construct freeways; third, provided

for purchase or condemnation of

access rights, with compensation; and,

fourth, required agreements between

the state and local governments for

street and road closures incidental to

freew a\' construction.*

* Editor's uote: The story of the 1939 legislation

is fully told in "The Freeway Law," by Frank
B. Durkee, in the September-October 1964 is-

sue of California Highuays atid Public Works.

This legislation, the foundation on
which California's rapidl\- growing
freew a\- network has taken shape, pro-

tected the state's investment in high-

w ay construction from the encroach-

ments of uncontrolled roadside devel-

opments that sooner or later choke an\-

major traffic artery, multiply accidents

and often defeat the very purpose for

which the facilit\- was built.

Legislative concern for highwa\- de-

velopment in California is based on the

A 5.9-mile sec', on of the Redwood Parks Freeway (US lOll ir^ Humboldt County south of Miranda was completed in October, which together with a 2.6-mi7e

sec/ion under construction near Sylvandole and a 7.7-mile unit to be advertised for bids this winter north of Englewood. will complete 33 miles of full freeway

on this route south of Scotia.

^^rt' M

JS'-



The 1,500'^^ Mile . . .

^^'S '-. " ''eewoy secfion of Interstate 15. in the Mojave Desert about midway between Borsfow
and the Nevada state line, is part of a recently completed W-mile project which carries California's

total of full freeways past the l,500th-mile mark. An 18-mile project northeasterly of this section will

be ftnished in early 1965, completing full freeway between the Nevada line and Barstow, and freeway
and expressway to San Bernardino.

facts of the state's history' and devel-

opment. California's era of greatest

grow th came after the peak of railroad

expansion had passed; half of the

state's communities lack rail service of

any kind. Safe, high-capacity high-

ways were essential if people and

goods were to move freely through

California's 825-mile length.

Twcntv \ears after the pioneering

frcewa\' law, the Legislature looked

again to tlie state's future and adopted

a master plan for a statewide system
of frec\\a\s and expressways. This

1959 law was based on a comprehen-
sive stud\' w hicii the Legislature had

ordered in 1957.

One of the most significant features

of the freeway system stud\' was the

breadth of cooperation b\- state,

count)- and cit\' officials—planners as

well as engineers. Not onl)' did an ad-

visory committee of seven count\' and

seven city officials assist the depart-

ment, but a number of the counties

and cities, in cooperation w ith the Di-

\ ision of 1 lighw a\s, also drafted their

own comprehensive traffic plans, the

results of w hich w ere used in prepar-

ing the final freeway system proposal.

The system as enacted by the Legis-

lature in 1959 contained 10," 2 2 miles

alread\' in the state highway system

and 1,^19 miles then under local juris-

diction. Routes subsequently added

ha\c brought the total to 12.414 miles.

Freeway routings adopted by the

Highwa>' Commission now total more
than 7,100 miles.

This statewide s\stem, the first in

the nation, will connect all cities of

5,000 or more people, and will serve

everv major industrial, agricultural,

commercial and recreational region. It

will be substantially completed by
1980.

The system will be reviewed by the

Legislature early in 1965 and everv

four vears thereafter to keep it in line

with possible changes in traffic condi-

tions.

.As specified in the 1939 legislation,

control of access is the hallmark of a

freeway. Thus, the 1959 master plan

encompasses a substantial mileage of

freeways which are onl\- two lanes

wide—at present—but which have

built-in provision and sufficient right

of wa\' for additional lanes when
needed and feasible; and additional

mileage of multilane expressways,

w hich have a median divider between

the roadw a\s but on which there may
be some cross traffic still at grade.

Most of the recent and current cori-

struction on heavily tra\elcd routes,

however, has been initiall\- of the

"full frcewa\" type. This is a multi-

lane di\ided higliwa\- with not only

full control of access but also with all

cross traffic carried over or under the

freew a\-.

At sear's end, of the 2,940 miles of

multilane divided highw a\s opened to

traffic, 1,589 miles were constructed

to full frecwa\- and 7.L' miles to ex-

pressway standards. .Another 745 miles

of freewa\s and 61 miles of express-

wax s are under construction or budg-

eted.

Completed multilane expressway

mileage is 28 less than that of last \"ear,

reflecting con\ersion of expressway

sections to full freeway standards.

.\dditionall\-, 918 miles of two-lane

expressways, mostly in rural and

mountain areas, are completed, under

construction or Inidtietcd.

California Highways and Public Works



Ha\ing more than one-ninth of the

nation's registered motor vehicles,

Californians today drive more than 82

billion miles a year. By 1980 this fig-

ure \\i\\ increase to 200 billion. But.

thanks to the freeway and expressway

s\stem, a network that will constitute

only one-tenth of the state's total road

mileage but will carry 60 percent of

all traffic—leaving the remaining nine-

tenths of the mileage composed of

streets, county roads and conventional

state highways to carry only 40 per-

cent—highway officials are confident

that there will be less traffic conges-

tion in 19S0 than exists toda\

.

The Interstate System

The 41.000-mile national system of

interstate and defense highways, the

largest construction project in history,

will link the principal metropolitan

areas and industrial centers of all the

states but Hawaii and Alaska by high-

capacit\' ultrasafe freewa\s.

California's portion of this netw ork,

a s\stem within and totaling approxi-

matel\' 17.5 percent of the state's

freeway and expressway system, is

2.1 "8 miles, of which routings have

been adopted for all but 18 miles.

A total of 701 miles are now com-
pleted and another 527 miles are under
construction or budgeted. An addi-

tional 169 miles are in operation as ex-

pressways but will be upgraded to full

freeway standards by 1972.

The percentage of completed mile-

age might be misleading in the light of

the 1972 deadline. However, the

Highway" Commission and Division of

Highways have emphasized early

completion of the most expensive

mileage in densely populated metro-

politan areas, plus difficult stretches in

the mountains and deserts, where the

greatest traffic relief could be afforded,

before tackling some of the less com-
plicated sections through rural areas.

This state leads the nation in the

amount of interstate sxstem funds ex-

pended, obligated or budgeted—S2,-
2"5,000,000 counting projects in the

1965-66 budget—and is among the

leaders in the amount of rights-of-

way purchased.

Traffic Safety

.Many traffic safet\- programs are

underway. They are needed. In 1963,

4.318 people were killed and another

An eight-lane freeway section near the summit of the Ridge Route (Interstate 5) between Kern and Los

Angeles Counties was completed this tall, extending the Grapevine Grade Freeway (completed in 1960J
4.7 miles southerly.

200,000 injured m traffic accidents in

California. Property damage was esti-

mated at 5750.000,000.

Highway safet\' research programs

range from investigations into all

causative factors for negligent driving

to studies of roadway design. But the

most important single thing being

done to combat the appalling accident

rate is the replacement of conventional

highways with controlled access free-

ways.

A newly budgeted Interstate 680 Freeway protect will extend this completed freeway south of Scotts

Corner in Alameda County to one mile north of the Contra Costa county line. Projects under construction

or budgeted will provide full freeway between Fremont in Alameda County and Vallejo in Solano County

on this bay area circumferential route.

November-December 1964



The above photo of experimental signs installed this summer at an Interitate 80 Freeway off-romp

northeast of Sacramento indicates the Division of Highways' concern with the "wrong way" driver.

F,ver\- da\' more than one life is

spared and 65 persons saved from in-

jur)- In- the safety factors built into

California freeways. These are deaths

and injuries w hich would occur if the

freeu a\s did not exist and if the same

travel had taken place on conventional

higln\a\-s.

In 1962 and 1963, the accident rate

on urban conventional highways was

5.29 per million vehicle-miles—on

urban freeways, 1.57. On rural con-

ventional high\\a\s during the same

period, the accident rate was 2.43—on

rural freeways, 0.97.

The fatality rate on urban conven-

tional highwa\-s, per 100 million ve-

hicle-miles, during those years was

4.03—on urban freeways, 2.73; on

rural conventional highways, 9.10—on

rural freeways, 4.52.

Other Benefits

Although statistics showing the re-

duction in traffic deaths and accidents

resulting from the use of frcew ays are

fairly well known, nian>- people are

less aware of the wide range of other

benefits. These include lowered costs

for insurance, fuel and equipment, and

tremendous savings in travel time.

The .-Kutomobilc Club of Southern

California two \-ears ago studied its

employees' travel time to and from

home in metropolitan Los .Angeles

during peak traffic hours. This travel

took place not onl\- on freeways but

also on con\cntionai highways and

cit\- streets.

It was found that travel speeds av-

eraged 30.5 miles per hour in 1962,

contrasted with 26 miles per hour in

1960 and 24 in 195/.

This significant decrease in travel

time was ascribed to the completion

of freewa\- segments which relieved

traffic on alternate routes as well as

expediting heavy volumes of traffic

themselves.

The speedup of travel time, impor-

tant as it is to the individual niotorist,

if of far greater significance in com-
mercial operations. The cost of retail

goods at the point of purchase reflects

the cost of delivery from the manu-
facturer or wholesale outlet.

Operating costs of private motor

\ehicles are more than a half-cent a

mile less on freeways in fuel and up-

keep than on conventional high\\a\s

and city streets. Trucks and motor-

buses realize far greater savings.

Community Effects

Shifting tra\cl from '".Main Street"

to the new freew a\- facility gives the

former back to tiie merchants and

their customers, who, before, were

prevented b\- traffic congestion from

parking and shopping. Hea\y through

traffic is normally unproductive of

sales, \ et the local shopper—the main-

sta\- of an area's business—frequently

FREEWAYS and SAFETY
( 1962-63 AVERAGES )

ACCIDENT RATE PER MILLION VEHICLE MILES



was forced farther and farther away
to outlying shopping centers or even

neighboring towns b\" the pressure of

nonstopping vehicles.

Community residents discover that

the opening of a paralleling freew av

removes most of the exhaust fumes

and bothersome noise associated with

the older highway through town. The
older route, superseded as a state high-

way by the freeway and relinquished

to the community, no longer acts as a

bdVrier, fearsome and time-consuming
to cross.

Since freeways reduce time-distance

factors and transportation costs, they

make communities more attractive to

industries seeking sites for relocation

or expansion. Equally important, they

offer the area's working force greater

areas in \\ hich to market its skills.

National studies of the sale prices of

homes by the U.S. Department of

Commerce have been confirmed by
similar studies by the Research and
Development Section of the Division

of Highways Right of ^^'av Depart-

ment. Both show that the sale prices

of homes adjacent to modem land-

scaped freeways generally are com-
parable to homes a few blocks away.

The California Highway Commission

The Legislature established the

California Highwa\- Commission in its

present form in 1943 to insure not

onl\- continuirv of highway policy,

but also its removal from sectional or

political considerations.

Its membership comprises sLx busi-

ness and professional men, appointed

by the Governor and confirmed by
the Senate, plus, as its chairman, the

Administrator of the High\\ ay Trans-

portation Agenc\-. The State Director

of Public Works serves as its admin-
istrative officer.

The six members ser\-e without pay
for four-year staggered terms. They
are required by law to represent the

entire state rather than a particular

area.

The commission's duties include the

budgeting and allocating of state

highway funds, the determining of

routings for freew ays and other high-

ways, and the approval of select

systems of county roads and city

streets, the authorizing of condemna-

Shown ii a section of two-lone expressway on Route 299 northeast of Adin in Modoc County completed

in midyear.

tion proceedings, and approving the

terms and conditions of deeds and

right-of-wav relinquishments and

abandonments.

The commission adopts an annual

budget each October for the coming
fiscal vear. For fiscal \ear 1965-66, it

budgeted S6 12,43 2,000 for state high-

way construction purposes, including

rights-of-way and engineering. How-
ever, to insure that all savings from

individual projects can be made avail-

able quickly for other work, it adjusts

budgeted amounts at its regular

monthly meetings.

The Division of Highways

The Division of Highways, a unit

of the Department of Public \\'orks,

is an organization of career employees

chosen and promoted on the basis of

competitive examinations. It is respon-

sible for the actual operation of the

highway program including planning,

design, right-of-way acquisition, con-

struction and maintenance.

Its chief, the State Highway Engi-

neer, is assisted by a headquarters

staff in Sacramento and bv 1 1 high-

way district engineers and their staffs

who are responsible for all aspects of

the highway program in their areas.

Experience has shown that this de-

centralization makes the program

more responsive to local conditions

and needs.

Information on local highway mat-

ters may best be obtained from the

follow ing, their areas delineated by the

accompanying map:

District 1—Sam Helwer, District Engineer,

430 West Wabash Avenue,

Eureka

District 2—H. S. .Miles, District Engineer.

1657 Riverside Drive, Redding

District 3—W. L. ^^arre^. District Engi-

neer, 703 B Street, .\lar>sville

District 4—Alan S. Hart. District Engineer,

150 Oak Street, San Francisco

District 5—R. J. Datel, District Engineer,

50 Higuera Street, San Luis

Obispo

District 6—A\'. L. Welch, District Engineer,

1352 West Olive Avenue,

Fresno

District 7—E. T. Telford, District Engineer,

120 South Spring Street, Los

Angeles

District 8—C. \". Kane, District Engineer,

247 Third Street, San Bernar-

dino
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District 9-C. A. Shcrvinpton, District Engi-

neer, South Main Street,

Bishop

District lO-J. G. .Mc\cr. District Engineer,

1976 East Charter ^^'ay,

Stockton

District II—J. Dekcnu, District Engineer,

4075 Taylor Street, San Diego

Highway Financing

Bnsctl tirnily on p.i\ -as-xou-go hitrli-

way-uscr taxes which proxidc sueli

fairly predictable sources of revenue

as gasoline and diescl fuel, drivers' li-

censes and registration fees, weight

fees on coniniercial vehicles, and taxes

on for-hire trucking, California's high-

way program can be planned many
N'ears in advance.

The accompan\ing ciiart shows the

sources and expenditures of all reve-

nues received.

California's Constitution requires

that revenues from highway-user
raxes be used for road construction

and maintenance, and the administra-

tion of the I)i\ision of Highwa\s, the

[department of Motor \'chicles and
the Highway Patrol.

I'ederal monies stemming from the

U.S. government's taxes on the high-

way user are returned to the state ac-

cording to complicated formulae.

.More than 91 percent of the cost of

constructing the state's portion of the

interstate system is recompensed from
federal funds, as is 58 percent of the

amount spent on certain federal-aid

primary, secondary and urban higii-

way projects.

The nighwa\- Commission is re-

quired by law to allocate 55 percent
of construction funds to the 1 3 south-

ern counties and 45 percent to the re-

maining 45 counties each year. The
law further requires certain minimum
expenditures in each highw a\- district,

including a minimum of 14,000,000 in

each county over each four-year
period, except in sparsely populated
Alpine and Sierra Counties, w here this

minimum is Sl.000,00o.

Freeway Route Selection

The JAgislaturc, not the Highway
Commission, designates routes as state

highwa\s, both freewa\ and conven-
tional, and fixes their general termini.

It sometimes specifies certain general
control points through which they

must pass. It remains for the High-
way Commission, however, to de-

termine specific routings.

Like the old-time policeman on the

beat, the local district highway engi-

neer knows the area for which he is

responsible. When he finds that free-

way location studies are indicated, he

obtains authority' to make them from
the State Highwa\- Fngineer.

CioNcrning bodies of cities and
counties are informed at the start of

such studies. Roth are asked to co-

operate and to provide available in-

formation on any master plan for

transportation and development of the

area concerned.

..



The route finally chosen is th;u

which rhe commission considers will

hest serve the general public, taking

all factors into consideration.

Cooperation continues betw een the

state and local government following

route selection. Representatives of

both negotiate a freeway agreement

covering local street and road adjust-

ments necessitated by the new free-

way facility.

Right-of-way Acquisition

.•\gents of the Right of Way De-

partment of the Division of Highways
rightly regard themselves as working
both for the state and for the affected

property owner.

To permit intelligent planning b\-

those whose properties will be re-

quired by freewa\- construction,

agents \-isit affected residents to ex-

plain acquisition procedures, as soon

as design studies are sufficiently ad-

vanced to identify properties in the

freewa\"s path.

Property- appraisal is always based

on "fair market value," defined b\- the

courts as "the highest price in terms

of mone\' which the land (propert\)

will bring if exposed for sale in the

open market with a reasonable time

to find a purchaser, bu\ing with full

knowledge of all the uses and pur-

poses to which it is adapted and for

which it is capable of being used."

In fairness to all, the appraisers con-

sider only objective factors and are

completely uninfluenced b\- bargain-

ing procedures.

During the past fiscal \'ear, the

Right of Way Department acquired

7,333 properties for highway construc-

tion purposes. In these transactions,

the owners of 96.1 percent of the

parcels inxolved accepted the state's

offer of settlement. Onl\- 3.9 percent

were acquired bv court action in

eminent domain proceedings.

In acquiring rights-of-way, not only

does the state pay cash but no real

estate C(jmmissions or title costs and

document fees are involved. Addition-

ally, the U.S. Internal Revenue Serv-

Sfiown is a portion of the H-S-mi/e freeway section of US 101 between south of San Ardo and north
of Bradley in Monterey County which was completed in August. This section connects on the south with

a 6.7-mile freeway project, which will be opened to trafTic next fall. The latter, in turn, connects with a
recently completed 4.8-mile freeway section extending to north of San Miguel in San Luis Obispo County.

ice does not tax income or capital

gains on the increase in the sale price

above original cost when properties

are sold to governmental agencies for

public purposes, provided that the

mone\- received is used to purchase

similar properties within specified time

limits. U.S. \'eterans .Administration

and California Department of \'et-

erans' Affairs' loans may be transferred

to the new properties.

Route Renumbering

Senate Bill 64, providing for the re-

numbering of the state highwa\- sys-

tem, became effective Jul\- I, 1964.
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FEDERAL AID i 326

MOTDR TRANS.

tIESEL VEHICLE TAX

TAI FEES

LAND £. BUILDINGS $ i

LANDSCAPE MAINT t i
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HiSCCLLANEOUS i\T
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CONSTtUCTIOtt t, ENCINEERIN; $ 449 R/W ( 159
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maintenance
' administration

hwv, res, e. dev.

/toll srid6es

-counties

/cities

'/.cities £, counties
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t 4

i 3

«I3

«52

tSI
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NOTE tU FISUIES IN
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., , ,.,),>,„ of US lOI noHh of Arcoto, comp/efed in /o»e Oooi.vr

r.,-. ^,e,c. Cong .he beech
P'^'^f^^J^^ ,fLTnce is T.inidnd Heod.

This legislation decreed that there be

only one route number for each high-

way section, with minor exceptions

at locations \\herc certain routes arc

coincident for short distances. For-

merly, many routes were known by

several different numbers - legislative,

state sign route, U.S. sign route,

and, more recently, by numbers on

the interstate s>stem.

In establishing the new numbering,

precedence was given to retention of

present sign route numbers in the fol-

lowing order: interstate routes, U.S.

numbered routes, and state sign routes.

Every effort was made to retam

numbers on existing sign routes, not

only to minimize confusing the travel-

ling public, but to reduce the costs

of re-signing.

The renumbering program was car-

ried out in cooperation with mapmak-

crs and met with favorable public

reaction.

Highway Aesthetics

Approximately 5,000 miles of the

state highway system were designated

as state scenic highways by the 1963

12

Legislature, which also created an

Advisory Committee on a Master Plan

for Scenic Highways.

The seven-man committee was ap-

pointed by Governor Brown in Janu-

ary 1964 from among officials of cities

and counties, persons having special

competence in the field of landscape

architecture as it relates to scenic con-

servation, and others interested in

highways, land planning and parks.

Meeting monthly, the committee is

studying standards for the preserva-

tionOf values in the scenic corridors

outside the highway right-of-way but

within sight of the motorist. It is as-

sisted in this study by the State Office

of Planning and an interdepartmental

staff committee composed of repre-

sentatives of the Departments of Pub-

lic Works, Water Resources, Parks

and Recreation, and the State Office

of Planning.

At the same legislative session. Sen-

ate Bill 173 was enacted which author-

ized an eventual total of 250 safety

roadside rests along state highwa\-s,

at approximate half-hour intervals of

normal driving time, and at the ap-

proaches to metropolitan centers, for

map inspection purposes, at an esti-

mated cost of 55,845,000 for construe- T

tion and SI. 164,000 each year for

maintenance.

The Division of Highways now has

24 such rest areas in operation, includ-

ing 1 1 transferred to it from the Divi-
^

sion of Beaches and Parks. Seven more \

are under construction, and work will

start in 1965 on an additional 26.

During the past fiscal year, 30 land-

scaping and functional and tree plant-

ing projects were financed at a cost

of" more than 53.196,000. These proj-

ects involved the planting of approxi-

mately 118,700 trees and shrubs and

4.S80,'800 ground cover plants.

Contract Data

During the 1963-64 fiscal year, the

Division of Highways opened bids on

551 projects with an estimated con-

struction value of $414,127,800, in-

cluding construction engineering. Of

these contracts were a\varded for 516

projects with a value of §402.980,400

and 20 bids \vere rejected as not being

in the best interest of the state. The

1 5 remaining contracts were awarded

after the close of the fiscal year.

Contracts also were awarded during

the year for nine projects, valued at

$8,442,300, on which bids had been

received during the previous fiscal

year.

The cost of right-of-way acquisi-

tion and utility relocation, exclusive

of land clearance, overhead, and ac-

quisitions for other agencies, amounted

to approximately $165,943,700.

The total of $411,422,700 in con-

tracts awarded during the year, was

made up of $367,810,400 for construc-

tion on state highways; $18,861,300

for work on county roads, including

the federal aid secondary system; and

$24,751,000 for maintenance and

emergency repair, and w ork for other

agencies.

The contracted state highw a\- work

involved improvement of 1,519 miles

of highways and construction of 444

bridges and separation structures.

California Highways and Public Works



Construction

progress

On November 1, 1964, while offi-

cials of California, Nevada and the

federal government were preparing to

dedicate the Donner Summit stretch

of the Interstate 80 Freeway across

the high sierra, the first snow of the

season was falling.

A truck skidded on the existing

two-lane highw ay. The resulting traf-

fic tieup dramatized the need for the

new, all-weather route, now open to

traffic as freeway and expressway for

its full 206 miles from San Francisco

to the Nevada line, except for a sec-

tion now under construction or budg-
eted through Sacramento.

The final 10.5-mile freeway seg-

ment replaced the slow and tortuous

climb over Donnor Summit, a steep

and dangerous section plagued bv
snow, congestion and accidents.

Meanwhile, about 370 miles to the

south, the state's 1,500th mile of full

freeway was completed in October on
Interstate 15. It was contained in a 17-

mile unit between Field and Cronese
\'alle>-, west of Baker, in the Mojave
Desert.

Construction emphasis in 1964 again

focused on these and other routes in

California's 2,173-mile portion of the

national system of defense and inter-

state highways.

In metropolitan areas, important
freeway sections were started, con-

tinued or completed on Interstate 5

in and near San Diego, on Interstate

10 (Santa Monica Freeway), Inter-

state 405 (San Diego Freeway), and
Interstate 605 in Los Angeles and

Orange Counties, on the Route 82

Freeway in San Francisco, on Inter-

state 580 in Alameda County, on In-

terstate 80 in Sacramento, and on In-

terstate 5 and US 101 in northern

California, to name a few.

In addition, various highways were
widened, curves eased, and traffic sig-

nals and left-turn lanes were installed

in the interest of traffic safety.

In other words, the construction

program was balanced geographically

as well as between remedying today's

highway deficiencies and providing

for tomorrow's traffic needs in ail sec-

tions of the state.

San Diego and Imperial Counties

Interstate 5 in and north of the San

Diego area continued to get a major

share of attention in the southernmost

end of the state, but construction ac-

tivity was also stepped up on Inter-

state 8 to the east and carried forward

on other routes.

The Interstate 5 Freeway between

Palm Street and 28th Street in San

Diego was extended southerlv to 13th

Street in National City in April, and

work is underway to continue this

eight-lane facility to the south city

Thts view looks easterly lo the new 3,37) -toot two-

lane bore on Route 24 (upper left), paralleling the

existing bores of the Caldecott Tunnel through the

Berkeley Hills. When the eight-lane freeway (to

right of existing highway) is completed next fall,

the middle bore will be used on o reversible basis

so as to provide four lanes in the direction of

peak commuter traffic morning and evening. Con-

struction in the embankment area at left and
above the existing highway involves the relocating

of a portion of Tunnel Road.

limit, linking with the Montgomery
Frccw ay to the Mexican border.

A northerly extension of Interstate

5 from Palm to Washington Street in

San Diego will be completed next

summer, and work will start soon to

continue it to Rosecrans Street.

The 1965-66 budget provides funds

to construct a one-mile freeway sec-

tion on 1-5 north of the San Diego
River to eliminate a highway section

with a high fatality rate.

Construction began in the fall on

two 1-5 Freeway projects totaling

seven miles through Rose Canyon to

Camp Mathews, and betwen Miramar

and Carmel V^alley Roads. A connect-

ing section will be advertised for bids

this winter.

The new budget finances construc-

tion on 1-5 for four miles northerly to

Via de la Valle near Del Mar, and
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PIqi': i.er metalled in o /ondscopinrj project, completed in September 1963, begin to

develop at fhe tour-level interctiange between the Interstate 5 and US 395 freeways in San Diego.

constructiim is in progress for an ad-

ditional 1 1 miles to the south cit\-

limit of Carlsbail. From there, a 1.5-

mile ne\\l\- budgeted section to Can-

non Road in Carlsbad will connect

with the existing four-lane freeway

extending to the San Luis Rc\- River

at Oceanside, and another 10-niile

new 1\ budgeted project nortli of the

river will connect to a four-lane ex-

presswa\- to the Orange count\- line.

Widening of Interstate 8 from six

to eight lanes was completed in the

fall for five miles in and west of La

Mesa, and a four-mile, four-lane free-

way jiroject extending the freewa\-

from San Diego to Harritt Road east

of El Cajon will be completed next

April. Bids w ere opened in November
for a three-mile project to continue

it toward Alpine.

Farther east, the new budget pro-

vides funds for a 10-mile freeway sec-

tion on I-S between Boulevard and

the Imperial count>- line, connecting

to a 10-mile section in the Mountain

Springs area, the completion of which

has been delaxed b\- a slide until

spring, and for five miles in Imperial

County between F.l Centro and

Route 111.

A 3.5-mile four-lane freeway on US
395 north and south of l^owa\- Road

west of Poway in San Diego County
will be completed next spring, and

work is starting on a two-mile section

connecting to the four-lane express-

way into San Diego.

North of Powa\ Road, a five-mile

freewa\- extension of US 395 to

Rancho Bernardo Road has been

budgeteii. .\ rwo-niilc tour-l.inc ex-

pressway sourh of l"scoin.iKl(> was

Hearing completion at year's end and

.inotiier two-mile expressway section

north of the cit\ is in progress.

.\ four-lane Route 78 Freewa\-

westerl) from US 395 in Escondido

was completed in December, provid-

ing freeway and expressway service

on this route to Interstate 5 in Oce.in-

side.

A 2.5-mile four-l.uie freewa\- proj-

ect on Route 67 near Santec in San

Diego Count\- will be completed next

summer, and a four-lane Route 1 1

1

I-.xpressway between the north cit\

limit of Calexico and the future Inter-

state 8 Freeway was started in the fall.

San Bernardino and Riverside Counties

On the three Interstate routes cross-

ing the \ast deserts of southeastern

(California, construction emphasis has

moved from the nearly completed In-

terstate 15 (Barstow Freewa\) to In-

terstate 40 (US 66) and Interstate ID

east of Indio.

The Interstate 1 5 Frccwa\- between

N'ermo and Field, northeast of Bar-

stow, w as completed last spring, and a

16.8-mile northeasterl\- extension to

Cronese \'alle\- was completed in Oc-
tober. This latter section contained

California's 1.500th freew a\- mile.

Construction is also in progress on

this freewa\' route for 18 miles north-

easterl\- to Baker. This final project

will complete Interstate 15 as full

freewa\- between the Nevada line and

Barstow, and freewa\- and expresswa\'

southwesterly to San Bernardino.

Bids w ere opened in December to

convert 6.7 miles of 1-15 from ex-

pressway to freewa\' standards in and

near \'ictor\ille.

On 1-40. an K. 7-mile freewa\ proj-

e'et southeast of Barstow will be com-

pleted next spring, and construction

has started on the approaches and

four-lane freeway bridge across the

Colorado River near Needles.

Funds for 1-40 in the 1965-66

budget will provide for construction

of almost 32 miles between east of

Daggett and west of Ludlow, and for

nearh' 1 3 miles east and west of Nee-

dles, at an estimated cost of about

517,500,000. Work is scheduled to

start next spring to connect the future

freew a\- east of Needles with the

C'olorado River Bridge.

Widening of the San Bernardino

l'reewa\ (I-IO) from four to eight

lanes for six miles in and east of On-

tario is starting, and the new budget's

funds will continue this widening

easterl\- to Pepper .\venue near

Colton.

.\nothcr 11 -mile project in progress

on 1-1(1 will convert this route from

four-lane expressway to six-lane free-

wax between Redlands in San Bernar

dino Count)- and Beaumont in Rivci

side County b\ next spring.

An cight-lanc freew a\ on 1-10 w.i-

completed in No\ember for the fi\ c

miles between Banning and the east

cit\- limit of Cabazon, and work will

start soon on a fi\e-mile casterK- ex-

tension to Route 1 1 1 w est ot White-

w ater.
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East of Indio, a 10-milc stretch of

four-lane I- 10 Freeway was com-
pleted in April and work is in prog-

ress on another 14-mile easterly exten-

sion. The new budget will finance

another 27 miles between east of

Desert Center and IS miles west of

Blythe.

On noninterstate routes, construc-

tion of an interchange at Crestline in

San Bernardino Count\" between
Routes 18 and 138 is scheduled for

completion by the end of 1965. Funds
in the new budget will permit con-

struction of a four-lane freeway on
Route 18 through \A'aterman Canyon
in the San Bernardino .Mountains.

.\ 5.4-mile freeway section on US
60 was opened to traffic in June be-

tween Sunnymead and Route 177,

completing freeway and expressway

construction on this route between

Ontario in San Bernardino County
and its terminus at I- 10 at Beaumont
in Riverside County.

The conversion of US 60-395 from
four-lane expressway- to six-lane free-

way is just starting between the Uni-

versity of California in Riverside and

the separation of the two routes east

of the city.

Widening of Route 111 to four

lanes between Cathedral City and
Palm Desert was completed and wid-
ening to four-lane divided expressway
between Palm Springs and I- 10 was
begun this fall.

Los Angeles Metropolitan Area

Just as the I-IO (Santa .Monica)

and the 1-5 (Golden State) Freewa\s

formed an inner loop around the Los

Angeles downtown area in 1962, the

1-405 (San Diego) and 1-605 Free-

ways will form an outer loop west,

south and east of the Los .\ngeles

central district.

The L405 (San Diego) Freeway,

opened to traffic in 1963 from its

junction with the L5 (Golden State)

Freeway north of San Fernando to

southeast of the Route 7 (Long Beach)

Freewa\- at a cost of more than

$50,000,000, was extended southeast-

erly to the Orange county line earh"

in 1964, and partly opened to Bolsa

Chica Road in Seal Beach in October.
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The latter section will be completed

in the spring and work has been ad-

vertised for bids to extend it to Foun-
tain \'alley.

The 1-605 Freewa\" was completed

from W'hittier to Industry in June,

and was extended northerly to the I-

10 (San Bernardino) Freew a\' in

Baldwin Park in October. It is also

under construction southerly to the

1-405 (San Diego) Freeway. The new-

budget will finance a portion of its

extension as the Route 240 Freeway,

a noninterstate facilit\-, southerly to

the Route 22 (Garden Grove) Free-

way-

A 1.7-mile section of the Garden

Grove Freeway was completed in

July east and west of Route 39

(Beach Boulevard) in Orange Countw
This freeway route, which eventually

will extend from the Route 55 (New-
port) Freeway in Orange County to

Route 1 (Pacific Coast Highway) in

Los Angeles County, is under con-

struction between the 1-5 (Santa Ana)

and the 1-405 (San Diego) Freeways.

A 1.9-mile four-lane section on the

Route 55 (Newport) Freeway south

of the Santa Ana Freeway was com-

pleted in December.

The I- 10 (Santa Monica) Freeway

was completed for 5.5 miles west to

La Cienega Boulevard in November,

and work is underway to connect it

with the Pacific Coast Highway
(Route 1) in Santa .Monica by late

1965.

The 1965-66 budget will finance

projects to connect and extend two
jobs under construction on the Route

60 (Pomona) Freeway between the

East Los Angeles Interchange and

south of Industry.

The Route 14 (Antelope \'alley)

Freeway will be extended northeast-

ward for eight miles to the Angeles

Forest Highway by next summer, and

the 1964-65 and 1965-66 budgets will

finance additional construction north-

erly to Palmdale, plus the grading and

structures on a section between south-

west of Lancaster and the Kern

count\' line.

The new budget will finance com-

pletion of the interchange betw een the

1-5 (Golden State) Freeway and the

Route 134 Freeway in Los Angeles;

the construction of the eight-lane

Route 134 Freeway from this inter-

change to Glendale, and the addition

of auxiliary lanes on 1-5 north of the

interchange area.

Budgeted funds will also provide

for extending the Route 170 (Holly-

wood) Freewa\' 1.7 miles northerl\-

to \'ictory Boulevard in North Hol-

lyw ood.

Widening of the Interstate 5 (Santa

Ana) Freeway in and near Santa Ana

The interchange between the Garden Grove (Route 22) Freeway (upper) and the Interstate 5 (Santa

Ana) Freeway in the Orange—Santa Ana area was completed in September. The former freeway is now
under construction between the Santa Ana and the Interstate 405 (Son Diego Freeways



was completed in February, and the

new budget provides funds to widen
3.5 miles of the Ventura Freeway
(US 101) west of Los Angeles, and

1.4 miles of the Route 7 (Long Beach)

Freeway between Vernon and Los

Angeles.

On the Ridge Route section of In-

terstate 5 (US 99) in northern Los

Angeles County and extending into

Kcm County, freeway sections were

completed in the fall of 1964 at the

Castaic Junction end (3.7 miles) and

at the Lebec end north of the summit

(4.7 miles). The latter project serves

as a south\\ard extension of the

Grapevine Grade Freeway completed

in 1960.

Conversion of the entire Ridge

Route to interstate freeway standards

also moved closer to completion with

the inclusion in the 1965-66 budget
of projects costing a total of nearly

$50,000,000 to construct 13 more miles

of freeway and do the heavy grading

for an additional 12.4 miles in moun-
tainous terrain.

San Joaquin Valley and Central Mountain
Counties

As the conversion of US 99 to full

freeway status throughout the length

of the San Joaquin Valley moved

closer toward realization in 1964,

large-scale work was just getting un-

der\vay on the vast project which \\ ill

occupy the construction spotlight for

the next few years—the Westside

Freeway (Interstate 5). Progress was
also made on some of the lateral routes

in the valley and neighboring moun-
tain areas.

Conversion of US 99 from four-lane

expressway to six-lane freeway from
the completed Bakcrsfield Bypass

Freeway north to Caw eio in Kcm
County was scheduled to be com-
pleted by the end of 1964.

.•\n eight-mile freewa\" section on

US 99 between soutii of the Tulare-

Fresno county line and Sclma was

completed in October, providing full

freeway between iMcFarland in Kern
County and the San Joaquin River

northwest of Fresno.

A four-mile freeway extension of

this route to south of Madera was
completed in May, and a newly budg-

eted project will complete express-

way-to-freeway conversion to Ma-
dera, linking with the frecwav through

that city.

Farther north, a US 99 Freeway
through Ceres and .Modesto in Stanis-

laus Count)- w ill be completed b\- next

spring, and a 7.1 -mile expressway-to-

PHOTO LEFT: A bulldozer fmdi rough going in

the difficult terrain of Lee Vining Canyon east ot

Yosemite National Park in Mono County. Two miles

ot the Tiogo Poss Road (Route 120) arc under con-

struction as a twO'lane expressway, and another

4.1 miles hove been budgeted.

freewa\- conversion north of Stockton
in San Joaquin County was opened to

traffic in December.

.\ newly budgeted project w ill con-

vert L'S 99 to six-lane freeway north

from the Stanislaus-San Joaquin
county line to Ripon, and the Lodi

Bypass Freeway on this route was
completed in February.

On tlic Interstate 5 (Westside)

Freeway, the 1965-66 budget provides

funds for construction of 36.4 miles,

extending construction now in prog-

ress (between west of Los Banos and

southwest of Gustine in .Merced

County) northerly through Stanislaus

and southern San Joaquin Counties to

a junction with the Interstate 580

Freeway near Trac>-.

Another new ly budgeted project on

the Interstate 580 Freeway will con-

nect with projects now under con-

struction or previously budgeted to

one mile west of the Alameda-San

Joaquin county line.

The 1965-66 budget also provides

for preliminary work on the Inter-

state 5 (Westside) Freeway in Kern

and Fresno Counties.

In Kern Count\-, a 5.2-mile freewa>-

stretch on Route 178 in and east of

Bakcrsfield is scheduled for comple-

tion by mid-1966. The grading of 7.6

miles of the Route 58 Freeway be-

tween Kccne and Tehachapi was com-

pleted in October, and a contract for

paving this section has been awarded.

An 8.5-milc freeway and express-

way project on Route 198, extending

the completed section east of tlie Lc-

moore Naval .\ir Station to Hanford

in Kings County, will be finished next

spring. The 1965-66 budget provides

funds to extend it through and east

of Hanford.

Farther east, a four-lane freewa>' on

this route through X'isalia in Tulare

County will be completed in the

spring; the grading of a 9.4-mile east-
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eriy exrension is in progress, and its

completion has been budgeted.

A 7.3-mile nvo-lane expressway on
Route 41 was completed in November
north of the North Fork Kings River

in Kings and Fresno Counties, and a

project for the construction of a six-

lane freeway \-iaduct on this route in

the Gr>- of Fresno will start this

winter.

In .Merced Count\-. a 12.4-mile four-

lane express\vay on Route 152 around
the area to be inundated bv the San
Luis Resen-oir in the Pacheco Pass

area wiU be opened to traffic in Feb-

ruar>".

A r\\o-lane express^vay was com-
pleted in July on Route 49 in .Mari-

posa County- berween south of Coul-

cen-ille and the Tuolumne count>" line,

and a realignment project on Route
132 west of Coultenille was com-
pleted in September.

A two-lane expressway on Route

08 in Tuolumne Count>- east and

west of Long Bam will be completed

by summer; a 5.6-mile rwo-Iane ex-

pressAvay on Route 4 in Calaveras

Count>- west of the Alpine count}-

iine is scheduled for completion in

Jul_%; 5." miles of r\vo-lane expressway

jn Route 88 near Silver Lake in

\mador County- were completed in

September, and an 8."-mile easterly

extension to the Alpine county line

nill be completed next summer.

East of the Sierra Nevada, two mUes
)f two-lane express^^"ay are under

:onstrucrion on the Tioga Pass Road
[Route 120) in .Mono Counts- west of

l/Ce \'ining, and another 4.1 miles

lave been budgeted.

Thi$ setHon of ihe /nfersfofe 5 Freeh's/ is parf of o I2.2-r:;/e project mr:p/sfez - ~z- zi-^^- 'i~
Btui^ and the Shasta county tine. A total of 87.5 freewoy miles on this roufe ere :c-r e-er .-z^- zz--

slrudion or budgeted between south of Wi.'/owj in Glenn County c-i -z-'S cf Rescirg m Snoro Qounty.

in Glenn Covmt>- and north of Red-
ding in Shasta Count}*".

Farther north, the Pit River bridge

across an arm of Shasta Lake on In-

terstate 5 will be widened by next

summer, and a short section of this

route in and north of Dtmsmuir is

being converted from expressway to

freeway standards.

The new budget pro\ides fvmds for

the construction of 4.6 miles of Inter-

state 5 Freeway bet\^een north of

O'Brien and the south end of the Sac-

ramento River Bridge at Antler.

A 6.8-mile section of this route

north and south of the Cit>- of .Mount
Shasta in Siskiyou County- was com-
pleted in November, and a 1.5-mile

section south of the Oregon border
win be constructed with funds in the

new budget.

On Interstate 80. freeway projects

in Solano Count}.- include conversion

of 7.1 miles southwest of \'aca\-ille

from four-lane express\\ ay to sLx-lane

freeway, to be completed by the end
of 1965; a 5.1-mile freeway between
\*aca\-ille and northeast of Route 505,

completed in October; and a 3."-mile

sLx-lane freeway northeast of Route
505, to be completed next fall.

Also on Interstate 80. the substruc-

ture of a new bridge across the Sacra-

mento River was completed last

summer, and construction of the

superstructure and vwo miles of free-

way approaches in Yolo Coimtv- and

the Gt}.- of Sacramento was started in

August.

The new- budget authorizes projects

which will pro%-ide 2.3 freeway miles

east of the bridge approach in Sacra-

Sacramento Volley and Northern Counties

Long stretches of the V\\o interstate

"outes in northern California—Inter-

tate 5, a north-south arterial between
:he Oregon and .Mexican borders, and

nterstate 80. ber«een San Francisco

tnd the Nevada line—were completed.

mder construction or budgeted in

1964.

On Interstate 5. a total of 81.5 miles

ire involved in projects which are

:ompleted. under construction or

judgeted between south of Willows

''^O'VQmhQT-Decemher 7 964

This view looks southeasterly at the 29ih-30Th Sirs

ia Sacramento. The graceful taperez

F-ee-'Oy ^Interstc^e

.---. -ill support ---

in progress

V-J
?ir^



mento between W and X Streets, con-

necting \\ith two projects underway
on this route between 29th and 30th

Streets and completing construction

on 1-SO through the city.

In the mountains a 12-mile project

on Interstate 80 between Emigrant

Gap and Hampshire Rocks was com-
pleted this fall, and the 10.5-mile free-

way stretch superseding the slow and

difficult climb o\cr Donner Summit
was opened to traffic on Novem-
ber 20.

Other newly budgeted projects in

Sacramento County include the wid-

ening of 2.8 miles of the existing 1-80

Freewa\' and tlie .\merican River

Bridge from four to six lanes, and the

widening of 1.1 miles of the Route
160 Freeway from four to si.\ and

seven lanes. The latter project in-

volves constructing an additional

structure paralleling the 16tli Street

Bridge.

On US 50, freewa\- construction is

underway between east of Folsom

Junction in Sacramento County and

east of the El Dorado count\- line. A
two-mile expressway section west of

Camino was completed in August, and

a 5.5-milc freeway section near Pol-

lock Pines is nearing completion.

In Butte County, the Route 99 Free-

way in Chico will be extended south-

erly to south of the Sk\ w ay Turnoff

by the end of 1964, and a project to

complete this freewa\- route through

the cit\- has just started.

A 1.9-milc Route 44 Frecwa\- east-

erly from .Market Street in Redding in

Shasta County is under construction

and an 8.5-miIe section east and west

of Palo Cedro was completed in Oc-
tober.

Bids were opened in December on

the first unit of tlie four-lane Grass

\'aile\-Xevada City Freeway on
Route 20, a 3.3-mile section in Ne-
vada County.

In Sutter Count)-, 3.6 miles of four-

lane expressway on Route 20 west of

Yuba City were completed in June.

A 3.3-mile two-lane cxpresswa\- on

Route 299 northeast of Adin in .Mo-

doc County was completed in niid-

\ear, as was a 4.8-mile two-lane ex-

pressway on Route 36 in Lassen

Count)- between Susanville and east of

Johnstonville. The new budget pro-

\-idcs funds for two-lane expressw ax-

projects on Route 36 in Lassen

Count)- near Susanville and on US 395

in .Modoc Count)- north of the Lassen

count)- line.

In Yuba County, the 12th Street

Underpass on Route 20 in .Marysville

was completed in December.

Central Coast Counties

There was steady progress in 1964

in the continuing program of convert-

ing US 101 to full freeway standards,

and in constructing freeway and ex-

pressway sections on Route 1, the

scenic route along the coast.

In \'entura Count)-, a 4.5-mile ex-

presswa)' to freeway conversion proj-

ect on L'S 101 near Fl Rio will he

completed as 1964 ends. Funds have

been budgeted for the conversion of a

3.6-niile section between El Rio and

MontaKo from four-lane expressway

to six-lane freeway, and for the con-

struction of interchanges in Newbur)-

Park and Camarillo.

Santa Barbara County projects on

this route include a 2.3-mile freewa)-

section in the Cit\' of Santa Barbara,

completed in January, and a freeway
l))-pass of Buellton, now under con-

struction.

Farther north, a two-mile express-

wa)- to freeway conversion of US 101

south of San Luis Obispo was com-
pleted in July. The new budget pro-

\idcs funds for additional conversion

between .Ktascadero and Paso Robles.

A 4.8-mile US 101 freeway section

between north of San .Miguel in San

Luis Obispo Count)- and north of

Camp Roberts in .Monterey County
has just been completed, and a 6.7-

mile northerly extension to north of

Bradle)- w ill be opened to traffic next

fall. This will connect to an 11.3-mile

freeway section to south of San Ardo
w hich was completed in .August.

.\ 4.1 -mile freeway section in and

north of Salinas is scheduled for com-
pletion next summer.

On scenic Route 1, a project is n-

nanced in the 1965-66 budget to con-

struct a tw o-lane expressway for the

8.8 miles between US 101 at Las

Cruces and San Julian Ranch in Santa

Barbara County.

In San Luis Obispo Count)-, a 4.4-

milc two-lane expressway bypass of

Cambria on this route was completed

in the spring, and a 2.8-mile four-lane

frecwa)- in and north of Cayucos will

be completed next fall. Funds in the

new- budget will finance adding two

lanes on Route 1 for 4.4 miles north

of Camp San Luis Obispo, completing

four-lane expresswa)- between San

Luis Obispo and .Morro Bay.

Budgeted projects on Route 1 in

.Montere)- Count)- include a four-lane

freeway section in and near Castro-

ville and completion of the Watson-

\-ille B)-pass Freeway.

Conjfrucfion ol (he US 101 Freeway in the Cily of Santo Barboro. completed
lasf January, wos complicofed by the proximity ol a railroad (at left). Mission

Creek (at right of the freeway fence) and Wilson School.

Shown is part of a recently completed 5.1 -mile freeway section on Interstate

80 between Vacaville and northeast of Route 505 in Solano County. Another
7.1 miles of this route southwest of Vacaville will be converted from four-lane

expressway to six-Zone freeway by the end of 1965, and a 3.7-mile six-lane

freeway northeast of Route 505 will be opened to traffic next fall.



On other routes, \'enrura County
projects include budgeted jobs to con-

struct 3.9 miles of the Route 118 Free-

way through Santa Susana Pass, and

the extension of the Route 33 Free-

way 2.9 miles nonherly to Casitas

Pass Road south of Ojai.

An 8.6-mile project on the Route
126 Free\\a\' to extend it easterly to

Santa Paula is scheduled for comple-

tion in the summer.

Seven miles of r\vo-lane expressway

on Route 154 north of San .Marcos

Pass in Santa Barbara County were

opened to traffic in February, which,

together with a bridge across Cold

Springs Canyon completed late in

1963, eliminated tortuous curves and

steep grades on the older highwav.

The ne\\" budget provides funds for

the construction of a two-lane ex-

pressway on Route 180 in San Benito

County between south of HoUister

and north of Tres Pinos, a distance of

3.1 miles.

San Francisco Bay Region

Four projects were completed or in

progress in Alameda County in 1964

to extend the eight-lane Interstate 580

Freewa_\-, v.hich was opened to traffic

in 1962 from the San Francisco-Oak-

land Bay Bridge distribution structure

to Park Boulevard in Oakland, another

1 1 miles to south of San Leandro.

A new 3,371-foot rwo-lane bore on
Route 24. paralleling the existing bores

of the Caldecort Tunnel through the

Berkeley Hills, plus a rwo-mile eight-

lane freeway between the tunnel's east

end and Orinda, were opened to traf-

fic in October. The new tunnel will

permit the renovation in stages of the

older t\vo-lane bores.

A 1.3-mile eight-lane freeway from
the tunnel to the Temescal inter-

change in Oakland will be completed

next fall, permitting use of all six lanes

of the tunnel, with the middle bore on
a reversible basis so as to provide four

lanes in the direction of peak commu-
ter traffic morning and evening.

On the Interstate 680 Freewav in

Alameda and Contra Costa Counties, a

newly budgeted project for 8.7 miles

The Route 82 Freeway in San Francisca extends noriheasferly across the US lOI 'James Lick Memorialj
Freeway as a two-level structure to the vicinity of a future Interchange with the adopted freeway routing
via Hunters Point. The new budget provides funds to extend it northerly as the Route 87 Freeway to north

of 18th Street.

north of Route 84 near Scotts Corner

will connect to construction now in

progress to one mile north of the Con-

tra Costa count}' line. A northerly ex-

tension to Danville will begin in early

1965. connecting to newh" completed

freev.ay construction ^^hich in turn

extends to \\'alnut Creek.

The above listed 1-680 projects,

together \\ith previously completed

sections, will provide full freeway be-

tween Fremont in Alameda County

and \'aIlejo in Solano Count\" on this

bay area circumferential route.

On Route 21, about 12 miles of

four-lane freeway are under construc-

tion between 1-680 at Benicia and

0.5-mile south of I-SO at Cordelia.

This project is financed by toll bridge

revenue bonds to improve the ap-

proaches to the bridge bet^\een Beni-

cia, Solano Counts', and .Marrinez in

Contra Costa Count}".

A 1.3 -mile Route 13 (Warren Bou-

levard) freewav section now under

construction between Atlas Avenue
and the 1-580 Freeway will complete
this route through Oakland.

Bids were opened in late November
to convert three miles of Route 92

from a two-lane highway' to a four-

lane freeway betsveen the San .Mateo-

Ha\-svard Bridge and Hesperian Bou-
levard in Hayward.

The new budget finances the wid-
ening of the Route 17 (Ximitz) Free-

way from four to six lanes between
Route 92 in Havward and \\'ashing-

ton Avenue in San Leandro.

In San Francisco, the Route 82

Freeway was completed as a viaduct

between the James Lick .Memorial

(US 101) Freeway and Newcomb
Street in the spring, and construction

progresses northeasterly, with ramps,

to Army Street. The new budget fi-

nances construction from the site of

the future interchange with the

adopted freewa>' via Hunters Point.

northerly as the Route 87 Freewav to

north of 18th Street.
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Southwest of the James Lick Me-
morial Freeway, construction com-
pleted last \ear to Mission Street was

extended 2.9 miles to Orizaba Avenue.

A project now underway will con-

nect the Route 82 Freeway at Orizaba

Avenue with the 1-280 Frec\\a_\- in

Daly City, San Mateo County, by
mid- 1966, and a southerly extension of

1-280 to South San Francisco will start

next summer.

The 1965-66 budget provides funds

for constructing this freeway bet\\een

south of Route 186 in San Bruno and

Millbrae, and for rough grading south-

erly to Hillsborough. It also will com-
plete the financing of an eight-lane

freewa>' bridge across San Mateo
Creek in and near Hillsborough.

Other San Mateo Count\- projects

will provide a completed Route 1

Freeway section in Pacifica by next

spring, and a Route 114 Expressway

connection between El Camino Real

(Route 82) and US 101 in Redwood
City by next summer.

In Santa Clara County, about two

miles of six-lane 1-280 Freeway were

opened to traffic in March west of

San Jose; a 3.5-mile northwesterly ex-

tension to Cupertino has just been

completed; and a 0.7-mile section to

Sunnyvale, including a connection to

the Route 85 Freeway will be com-
pleted next spring.

Budgeted funds will finance the

completion of the 1-280 Freeway be-

r^vcen the 1-680 Freeway in San Jose

and Los Altos Hills.

A 5.5-mile section of the Route 85

Freeway will be completed next fall

between Cupertino and US 101 in

Mountain View.

In Marin County, the freeway in-

terchange between US 101 and Route

37 near Ignacio was completed in the

summer, and a 3.1 -mile US 101 free-

way section between Novato and

north of San Rafael will be completed

this w inter.

Conversion of one mile of Route 29

from t\\o-lane expressway to four-

PHOrO KIGHT: A lO.Smilt stciion of Interstot* 80
(divided freeway in distance) wof optntd to traffic

on Novambtr 20, superttding fh« sf*«p and twist-

ing climb over Oonn«r Summit (fofground).

lane freeway in and near Napa in

Xapa Count\' was completed in April,

and the 1965-66 budget provides funds

for the conversion of an additional 1.3

miles.

Sonoma County projects include a

5.3-mile US 101 freeway section near

Cloverdale, completed in December;

a 1.1 -mile section in and near Santa

Rosa, to be completed next spring;

and a 4.3-mile Route 12 freeway sec-

tion in and west of Santa Rosa, com-

pleted in October.

Northern Coastal Counties

In Mendocino Count\% two four-

lane US 101 freeway sections totalling

10.6 miles north and south of Ukiah

were completed this year, and a con-

necting section completing the bypass

of the city will be opened to trafl^c

next fall.

Farther north, a 2.6-mile freeway

section on this route in Humboldt
County will be completed next sum-

mer between Dean Creek and Sylvan-

dale, connecting to a 5.9-mile section

completed in October to south of

Miranda.

A project will be advertised for

bids this winter for 7.7 miles north of

Englcwood, completing 33 miles of

four-lane Redwood Parks freeway be-

tween Dean Creek and south of

Scotia.

North of Areata, an eight-mile

freeway on US 101 around McKinley-

viile was completed in late October,

filling the gap between the Areata

and Trinidad freeway sections.

Since this section provides a magnif-

icent view of the Pacific Ocean from

US 101, the first such opportunity on

this route north of San Francisco, a

vista point and a 1.5-mile frontage

road along the beach were constructed

as part of the project to give ready

access to this recreational area.

A five-mile four-lane freeway grad-

ing project will be completed this

winter on US 101 from a mile south

of the Humboldt-Del Norte county

line to Klamath, and work is progress-

ing on construction of bridges across

the Klamath River and its overflow-

channel. A contract for paving the

graded section will be underway next

spring.

A 3.2-mile two-lane expressway on

Route 1, the Shoreline Highway, near

.Mendocino was completed in August

and another 4.5 miles north of Rus-

sian Gulch was started in the fail. A
third Route 1 project opened 3.3 miles

of two-lane expressway bets\een

Ferndale and Fernbridge in Sep-

tember.

A four-lane freeway on Route 299

for 4.5-miles between the Mad River

cast of US 101 and Blue Lake in Hum-
boldt Countv will be completed next

fall.

The 1965-66 budget will finance a

6.2-mile two-lane expressway on

Route 29 in Lake County between

south of Kelseyville and Route 175.
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* Operations
• The Construction, Maintenance, Equipment, and

Materials and Research Departments are admin-

istered under the direction of the Assistant

State IHighway Engineer—Operations

CONSTRUCTION
Administration of construction con-

tracts, except for those consisting pri-

niaril>' of structures and administered

by the Bridge Department, is the re-

sponsibility of the district in which

the project is located.

This assignment is carried out

through the teamwork of a staff of

engineers, technicians and others

whose primar>- duties are to assure

that the terms of the contract are

met. This involves interpretation and

enforcement of specifications and

plans. Headquarters Construction De-

partment acts as a staff department for

the State Highway Engineer for pur-

poses of coordination and uniformit\

of contract administration.

The work itself is performed by the

contractor's organization and forces.

It is the contractor's job to plan his

work, determine what methods and

equipment he will use, procure and

produce the necessary materials, and

to accomplish the planned project ac-

cording to the lines and grades set by

the engineer, in compliance with the

specifications governing the work.

The workman at right ptcparc to id demolition charges during the comtruction of a 12.4-mile, four-Zone
expret%woy on Route 152 to bypats on area which will be used lor the Son Luis Reservoir.

Special Projects

There is a continuing appraisal of

methods of handling traffic through
construction areas. The results of this

study will be incorporated in ex-

panded instructions for the guidance

of field forces.

The frequent occurrence of high

overfills over pipe culverts has empha-
sized the necessit)' for anticipating all

combinations of loading and installa-

tion conditions. A reappraisal of con-

\entional installation practice has been

undertaken in conjunction with the

Bridge, Design, and .Materials and Re-

search Departments.

The divisionwide program of train-

ing in inspection procedures for port-

land cement concrete construction,

comnienced in the spring of 1963. was
completed in .\pril 1964. This pro-

gram was presented by the Headquar-
ters paving engineer with the coopera-

tion of the division training officer and

the Portland Cement Association. .•Xp-

proximateh" 1,700 highwa>' personnel

attended this comprehensive 12-hour

program of lectures w hich were sup-

plemented by more than 400 colored

slides and an hourlong 16-mm. film.

Now in preparation is a program of

training in inspection procedures for

asphalt concrete paving. It is expected

that this program will be ready for

divisionwide presentation during the

winter months 1964—65.

Construction Practice

Slipform paving methods were used

for more than 80 percent of the port-

land cement concrete pavement placed

during tiie past year. Several of these

projects achieved outstanding produc-

tion records wherein average output

was in excess of 400 cubic \ ards per

hour, practicalh' doubling the usual

figure; and monolithic ?6-foot-wide

paving has become common practice

for several contractors on those proj-

ects requiring ?6-foot-wide pavements.

The use of central mixed concrete

for paving has rapidly expanded until

it is now uncommon to see onsite pav-

ing mixers in operation. This is largely'

due to the fact that a 50-second mix-

ing time has generall\' been found to

be adequate for the large capacit\-

mixers now available and to the econ-
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oniies inherent in a central plant set-

up. Common end dump trucks, with

but very slight modification to effect

a self-cleaning dumping action, have
proved very successful, also, for haul-

ing air-entrained paving concrete, and
have become the accepted means of

transporting central mix.

Many contractors have successfully

coupled the use of slipform paving

methods \\ ith the use of central plant

mixing, \\ hile others have coupled the

use of the ne\\l\' developed tilt-drum

truck paving mixers with slipform

paving methods.

The trend in asphalt concrete pave-

ment construction is similarly directed

toward more efficient batching and

mixing plants and high production

lav-down equipment. The 24-foot-

wide asphalt paving machines made
their initial appearance during the

year. Fully automated plants are mak-
ing more frequent appearances; how-
ever, while they are now available

from several manufacturers, automatic

paver controls have not been exten-

sively utilized.

Honor Camp Projects

The Division of Highways and the

Department of Corrections continued

the joint operation of Camp No. 41

near Happy Camp on the Klamath

River in Siskiyou County, and Camp
No. 42 near Lord Ellis Summit in

Humboldt County on Route 299.

Camp 41 crews extended construc-

tion work down the Klamath River

toward Ti Bar Ranger Station, with

clearing well along in the section be-

tween the present Klamath River

Bridge near Dillon Creek and Ti Bar.

A 2 '/2 -mile section of road extend-

ing downstream to Swillup Creek was
oiled and screenings placed. Grading

and placement of selected material has

been extended }Vz miles downstream
from Swillup Creek and currently

grading is being completed in the

Vicinity of Dillon Creek downstream
to the proposed new crossing of the

Klamath River.

A rest area and rubble masonry
drinking fountain has been built at a

scenic location along the new road-

way.

Work performed by Camp 42 on

Route 299 consisted primarily of

grading and related drainage installa-

tions from Redwood Creek to 2'/>

miles east, and clearing from Preston

Ranch Camp westerl\- toward Blue

Lake.

It is anticipated that the grading

in this area will be completed by the

end of 1965. A subsequent base and
surfacing contract will provide a us-

able unit of roadway from Lord Ellis

Summit to 2 ',A miles east of Redwood
Creek.

Placing 24lool-wide portland cement concrete highway pavements with an automatically controlled ilip

form paver. At top, end-dump truck delivers concrete mixed in a stationary lilt-drum central mix plant
away from the construction scene. At bottom, tilt-drum truck paving mixers deliver concrete mixed in

transit to the job site.
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MAINTENANCE

During the 1963-64 fiscal year, ap-

proxiniatclv 3.S50 maintenance men
were employed to work out of 280

maintenance stations. A total of S47.-

KI6,S00 was expended in the main-

tenance of 14,740 miles of highways,

including state highways in cities.

New Routes Mainloined

A total of 34.6 miles of former

countv roads u as taken over for main-

tenance during this last fiscal >ear.

These routes were added to the state

highway system by the 1959 Legis-

lature. The location, mileage, and

route designation of these roads

follow:

Bi/ttc County —Route 191, from

Route 70 near Wicks Corner to Para-

disc— 1 1.5 miles.

Riverside Comity—Route 79, from

Route 127 north of San Jacinto to

Route 10 near Beaumont—6.4 miles.

Calaveras Cowity—Route 26, from

Route 49 near Mokelumne Hill to

West Point— 16.7 miles.

Pavement Repair, Bridge Maintenance

The annual "thin blanket"' program

for which the Highwa\' Commission

sets aside $5,000,000 of construction

funds is an important factor in pro-

viding the best possible road service to

state highway users. Each year the

Maintenance Department review s and

selects those sections of state highway
where a one-inch asphaltic blanket w ill

"Giroffe" is uied fo relamp on electrolier on

freeway.

t:>,~.<

best serve to prolong the surface life

and provide better riding qualities.

Some 614 miles of resurfacing was ac-

complished under this program in tlic

fiscal \car.

Although exact segregation of costs

is not possible, at least half the cost

is believed attributable to thoughtlessl\-

and even deliberate!)' discarded trash.

Roadside Vegetation, Tree Care and
Landscaping

In past years roadside vegetation

control work included fire hazard

control, soil sterilization, mowing,
discing, blading and noxious weed
control, .-^n expanded chemical pro-

gram has been developed, combining

man\- phases of this work, to eliminate

tiuplication and effect economv. As
expected, the use of chemicals con-

tinues to show a decrease in cost of

vegetation control as compared to

mechanical methods. The cost of

noxious weed control on state high-

ways, by counties is decreasing by
virtue of expanded vegetation control

by state forces. New clicmicals arc

being tested on a continuing basis, and

new spra\' rigs are being constructed

for their application.

Rotary mowers, used for mechanic-

all_\' controlling roadside vegetation,

are being replaced by flail-type

mowers due to the hazards from

thrown objects.

The landscaped area maintained per

man is stcadil\' increasing as a result

of improved techniques, a better

knowledge and application of chemi-

cal vegetation control, and improved

irrigation systems. In view of the scar-

city of water, a campaign has been

launched to reduce the amount of ir-

rigation on planted areas to a mini-

mum. Heav\- watering and fertilizing

for the first two \ears is sufficient in

most cases to attain the purpose for

w hich a planting was made. Plants are

then gradually weaned and furnished

only enough water to maintain a

healthy plant. After plantings of na-

tive or drought-resistant plants have

become established, irrigation water

is eliminated or grcatl\- reduced. How-
ever, in such plantings, traffic smudge
and dust must be washed from the

foliage by a tank truck equipped with

a high pressure pump and a fishtail

sprav. To tlie bath water is added a

material which reduces surface ten-

sion, improving the leaf cleaning oper-

ation.

Lighting, Signals, Electrical Devices

All of the facilities maintained by
the state highway signal and electrical

crews continued to increase during

the 1963-64 fiscal year. Traffic signals

arc increasing slowl\-, but highway

lighting, illuminated signs, and electri-

cal devices are increasing at a ver\

rapid rate.

There was a 0.5-percent increase in

traffic signals maintained, despite those

relinquished to cities and counties, for

a new total of 1,705 signals. The num-
ber of fluorescent tubes and incandes-

cent lamps used in illuminated signs

increased 10 percent to a new total of

21,473 lamps. In highwa>- lighting,

mercury vapor and sodium vapor

lamps and fluorescent tubes increased

by 12.8 percent for a new total of

31,248 lamps and tubes.

This is exclusive of tunnel lights.

There are 10,507 tubes and incandes-

cent lamps maintained in tunnels.

Overall, the state maintains 63,228

lighting tubes and lamps on state high-

ways.

Pavement Markings

The placement of traffic lines and

pavement markings was accomplished

during the year b>- the use of larger

and more efficient striping machines

and increased manpow er. Depreciated

small motor-driven striping machines

are being replaced by larger, more

efficient units capable of fulfilling the

increasing needs for traffic stripe and

pavement markings.

Thermoplastic striping operations

have been extended in the metropoli-

tan districts, eliminating the necessity

for striping of crosswalks and gore

stripes; the thermoplastic material

should serve a minimum of five \'cars.

Several types of lane delineators are

being tested in various locations

throughout the state, with a view to

increased traffic service and less fre-

quent re.striping.
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During the \ ear four machines

placed 500 tons of thermoplastic

marking material on high\\ays, at the

rate of one pound per square foot.

Experience indicates that usually sand-

blasting or mechanical cleaning of the

pavement must be done before appli-

cation of this material.

Remote areas subjected to high

\\ear. such as stop bars and pavement
markings, are being renew ed with per-

manent marking material preformed
with a cold adhesive base.

Considerable use has been made of

raised pavement markings of the

"Botts Dots" t)pe. These have varied

from 4-inch round to wedges with

and \\ithout plain \\hite tops. Particu-

larly promising are the reflex reflec-

tors. These are placed at 24-foot

centers, producing a clearly visible

line both in clear and inclement

weather. During the six months of

operation, no loss of visibility due to

damage to the reflectors has been ob-

served.

In the 1963-64 fiscal year S2. 808.400

was expended in replacing traffic

stripes and pavement markings and re-

pairing and replacing signs.

Communications

The statewide radio system at the

end of the fiscal year consisted of

1,514 mobile radio units, 204 radio

stations, 52 microwave stations, and
125 hand-carry units.

Improvements were made in the

radio system to provide more reliable

mobile radio coverage. One such proj-

ect was the completion of the first

phase of the microwave circuit on
US 50 between Sacramento and Echo
Summit. While the major use of radio

is in maintenance work, the use of

radio on construction projects was
greatly expanded. In addition, radio

is used in bridge maintenance and in

various other operations functions.

The division continued operation

of its leased, private-line teletype-

writer system. The system is fully

automatic \\ith pushbutton or tape

selection, with automatic message in-

tercept and trouble indicators. The
system operates at 75 words per min-

ute, and appro.\imately 2,700 messages

per month are transmitted.
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The division again provided a \\ in-

ter service of up-to-date road infor-

mation to news media, radio and tele-

vision stations, newspapers, automobile

clubs, trucking concerns, other gov-
ernmental agencies and the traveling

public.

Outdoor Advertising

The administration of the Outdoor
Advertising Act is financed solely-

through revenues derived from license

and permit fees. A 1959 amendment
to the Outdoor Advertising Act in-

creased structure and sign permit fees.

Recent trends, creating a fiscal im-
balance, made it necessary again to

seek an increase in fee schedules. Xew
legislation known as the Collier-Z'berg

Act was enacted during the 1964
First Extraordinary Session of the

Legislature. In addition to effecting

tighter controls along interstate and
defense highways when it becomes
operative .May 15, 1965, it provides

for higher fee schedules.

Following are tabulations of com-
parative date for the last three calen-

dar and fiscal years:

Number of advertising operators li-

censed for each fiscal year:

1961-62 880

1962-63 884

1963-64 818

Number of permits issued during

the calendar vear:



been little change in the number of

permits issued:

1961-62 1962-63 1963-64

Encroachment
permits 12,778 12,455 12,507

Transportation

permits 75,605 101,542 86,181

Totals 1,581 115,995 98,688

Truck Scales

Plans have been developed b\- tlic

Office of Architecture and Construc-

tion of the Department of General

Services for three new truck scale in-

stallations located as follows:

Greenville, on US 50 in Alta-

mont Pass.

Industrial Road, near the junction

of Routes 92 and 17 in the vicinit\

of Hayward.

Tehachapi on Route 58 approxi-

matel\- one mile east of the junction

with Route 223.

Three new truck scale installa-

tions are under construction. They
are located as follows:

Little River, north of .\rcata on

US 101.

Northbound Castaic scale ex-

panded to include brake inspection

facility south of Castaic Junction.

Banning scales (replacing the

existing ones at Whitewater) ex-

panded to include a brake inspec-

tion facility for westbound move-
ment onJN

.

New loadometcr pits have been
made at several locations through the

state where problems in connection
with overloads justify their installa-

tion.

Maintenance Stotions

Contracts were awarded for major
construction at seven maintenance sta-

tions during the fiscal year. These in-

clude projects for the construction of

new stations located at Elk Grove,
South Sacramento, VVhittier, McGee
Creek, Calistoga and Redwood City
and the enlargement of the station at

Newhall. The total cost of these com-
bined projects amounted to appro.xi-

mately 51,380,000. All seven contracts

were handled by the Office of .Archi-

tecture and Construction.

Land acquisition and/or preliminar\

engineering for major projects were

undertaken on a number of stations,

the most noticeable of which arc

Fureka, Santa Maria, Bakersfield,

Chula N'ista, Colusa and Lodi. It is ex-

pected that these installations will be

under contract during tiic 1964-^5

fiscal year.

Road Closures

There were numerous road closures,

but of short duration, during the fiscal

\ ear. One six-day closure, on Route

1 16 in the Guerneville area of Sonoma
County, was due to a forest fire. .Most

of the other closures were the result

of flooding, debris and washouts.

The longer closures occurred on the

l-.mcrald Ba\' section of Route 89,

which was blocked for 96 days; the

Crescent Cit\" section of US 101, a

five-day closure resulting from a seis-

mic ocean wave, aftermath of the

Alaska earthquake in late .March; and

on Route 1 near Thornton Beach in

San Mateo County, November 24-Dc-

cember 13, 1963.'

Numerous small slides closed other

highways for one-day periods or less.

There were seven such closures due to

rock slides on Route 96, six miles

southwest of Orleans, between Sep-

tember and Ma\-.

From February 1 to September 27,

all IS 80 traffic in the vicinity of

W'hitmore Maintenance Station was

carried on the westbound roadwa\'

due to two separate slipouts on the

eastbound roadway.

Snow Removal

Snow removal and pavement sand-

ing cost $3,467,200 in this rather mild

winter. This was 7.2 percent of the

total maintenance expenditures.

The snowpack on Donner Summit
at the end of March amounted to 31

inches, compared to 53 inches the pre-

\ious \ear and 85 inches for March
1962. The maximum snowpack at

Donner Summit was 106 inches, re-

corded in January. There was onl\-

two inches of snow remaining on .Ma\-

1. L'nusuall)' heav\- snow closed the

pass from Colfax to Donner Lake

Gate for 16 hours on Januar\' 21

and 22.

As mentioned in the Equipment
Department report, a used rotary

snowplow was repowered with a new
diesel powerplant and the fan was re-

designed to increase the capacity of

the unit by about 100 percent. In ad-

dition to its increased capacity, the re-

built unit is able to cope with "tramp
iron" pieces of tire chain, etc.) in the

roadway without breaking down. The
ability of this unit to stay in service

under difficult operating conditions

will mean more snow removal capac-

ity with fewer units.

The regular winter closure of moun-
tain routes where snow is not regu-

larly removed occurred during the

first week of November for the high-

w a\ s in the northern half of the state,

a little later in November in the cen-

tral sierra, and not until late in Janu-

ary for Monitor and Luther Passes.

The northern routes were reopened in

May, and the southern ones somewhat
earlier.

On many of the routes maintained

during the winter there were tempo-

rary closures, most of them ranging

from two to six days, during periods

of heavy snow or poor visibilit\".

The Sonfa Monica-San Diego Freeway interchange in Los Angeles. The view is northward atong the

Son Diego Freeway.
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Mofor grader rs uted to remove icepack. "Sno Rio" was redesigned ar\d rebuilt at Headquarters Shop. It has approxi-
mately double the capacity of the old rotary plow.

Control of materials for California's

highway construction program has be-

come a complex problem, involving

both district construction and mate-
rials forces as well as the Materials and
Research Department in Sacramento.

On each construction project the

resident engineer's personnel perform
a portion of the sampling and testing

in order to have immediate knowledge
of the materials entering the work.
Additional and more complex control

tests are performed in the 1 1 District

laboratories.

District laborator\- forces also ob-

tain progress samples and perform
progress tests, as a part of the inde-

pendent record sampling and testing

procedures required by the Bureau of

Public Roads and the Division of

Highways to provide added assurance

of specified material quality.

The Materials and Research Depart-
ment in Sacramento has a specific re-

sponsibility for testing, inspecting, and
releasing the many manufactured
products w hich are used in highwav
construction.

Two new district laboratories were
completed and put into operation dur-

ing the year. One of these, the District

4 Laborator\-, located on the Bay-

shore Freeway right-of-way, is unique

in that it was constructed directl\

under the freewaw A laboratorv for

District 7 and a new Headquarters

Branch Laboratory were constructed

on the right-of-wa\- adjacent to the

Santa Monica Freeway in Los Angeles.

MATERIALS AND RESEARCH
Testing and Inspection

The magnitude of the testing pro-

gram at the .Materials and Research
Department's Sacramento Laboratory
is illustrated by the following statistics

on some of the major testing items:

4,000 samples of soil and aggregates were
processed

920 petrographic examinations were
made

9,500 tests were performed on aggregate

base, subbase. and asphalt pavement
nii.xtures

12,.iOO samples of asphalt were tested

7,500 concrete c>Iinders were tested for

compressive strength

960 samples of cement were tested

15,000 tests were performed on concrete,

sand, and other materials

Inspection, which plays an import-

ant role in fabrication control and in

the release of fabricated materials,

accounted for another major part of

the materials work. Following are the

amounts of fabricated and manufac-

tured products inspected prior to ar-

rival on construction projects during

the 1963-64 fiscal year:

Product Quantity

Reinforced concrete pipe 202,016 lin. ft.

Clay pipe 18.603 lin. ft.

Steel pipe 208,927 lin. ft.

Miscellaneous iron and steel 1,620,085 lbs.

Guardrail . __ „ 206.366 lin. ft.

Prestressed concrete members 56,179
Untreated timber 14,450 b.m.
Expansion joint 203,689 sq. ft.

Waterslop 16,200 lin. ft.

Corrugated metal pipe for
culverts - 497,414 lin. ft.

Structural steel 19,694,968 lbs.

Reinforcing steel 82.742.225 lbs.

Chemical analyses were also made
on such items as paints, sealants, ther-

moplastics, and other miscellaneous

materials.

The District laboratories reported

an estimated 157,000 additional indi-

vidual tests on aggregate base, subbase,

bituminous mixtures, concrete aggre-

gates and basement soils.

Sixty-seven settlement platforms

and 109 piezometers were installed for

embankment control at various loca-

tions throughout the State. Labora-

tory field forces installed 20,81.^ lineal

feet of horizontal drains and cleaned

8,.>43 feet of existing drains.

Record Sampling and Testing

Record sampling and testing is car-

ried on b\- both the district and head-

quarters laboratories. The district

forces obtain samples and make tests

during the progress of the work. The
Materials and Research Laboratory

takes final record samples, obtains

thickness measurements of various

la\ers in the pavement structural sec-

tion, and makes confirming tests on a

percentage of the final samples.

District laboratory personnel ac-

counted for taking and performing

tests on a total of 8,200 progress sam-

ples. Headquarters forces made 2,658

final record tests on samples taken

from 1,899 sampling locations.

Preliminary Investigations

The district forces do the bulk of

the routine investigations during the

planning and design stages of projects

November-December 7964 27



*^ .--



of preventing reflection cracking in

bituminous, resurfacing, overlays. A
stud>' \vas made comparing the uni-

formity of bituminous paving mixtures

as spread by different makes of paving

machines.

Studies of the results of the

AASHO road test were completed

and a revised design method for struc-

tural sections of flexible pavements

was submitted to and approved by the

Design Department.

Research is continuing on the de-

velopment of a flexible pavement de-

sign procedure based on the resiliency

of the structural elements. The project

includes a study of 25 different flexible

pavements throughout the state to de-

termine the effect of load applications

and the changes in physical properties

of the asphalt binder on the life of the

pavement. Concurrent studies are

being carried on at the University of

California to evaluate the fatigue life

of bituminous pavements.

.\ special investigation was carried

on to compare the destructive effect

of flotation (wide base) tires and dual

tired systems.

Tests of various types of bridge

bearing pads were continued; studies

of creep and stresses in a precast, pre-

stressed concrete girder without end

blocks were made in a fabrication

plant; tests were continued to evaluate

epoxy as a shear connector, in lieu of

welded studs, for composite beams;

tests were performed to evaluate the

seam strength of aluminum culvert

pipe; comparison tests of bridge roller

bearings w ere completed, and special

laboratory fatigue tests of overlays for

steel decks were performed.

A project to develop a high-speed

method for measuring pavement ir-

regularities and profiles was initiated;

in cooperation with the Bridge De-

partment, instrumentation was pro-

vided for stress studies of tw o bridge

structures and an arch culvert; a proj-

ect to develop warning system for

icing was started; substantial progress

was made in evaluating traffic count-

ers; and assistance was given to the

Bridge Department in stud> ing the use

of insulation for bridge decks.

Studies of freeway noise as related

to design were continued and addi-

tional data on truck muffler noise were
obtained.

Field and laboratory studies of new
sign materials were conducted; dyna-
mic impact tests on various types of

barriers and bridge rail were per-

formed in cooperation with the Traf-

fic and Bridge Departments; studies

were made to develop and evaluate

special lane barriers for merging traf-

fic; and a project for study of various

glare shield materials w as initiated.

A project w as carried (jn to develop

welding techniques and procedures

for new ly marketed high-strength re-

inforcing steels, as well as new allo\

steels. A project has been started to

test the fatigue properties of an ortho-

tropic bridge section.

Studies were continued on the use

of ultrasonic inspection of welds and
the use of protective coatings for steel

structures.

Research continues on paints, ad-

hesives, thermoplastics, marking mate-

rials, and joint sealants. Field evalua-

tions have been made on many traffic

paints. A special study using inorganic

zinc silicate paints was made on a

coastal bridge. Several installations of

various reflective pavement markers

have been made for evaluation pur-

poses.

Use of the X-ra\- diffraction equip-

ment is being expanded to include the

screening of cement samples, and

thereby reduce the number of chemi-

cal analyses necessary to control the

quality of cement.

Corrosion research has been contin-

uing to determine the causes and

methods for inhibiting the corrosion

of reinforcing steel. A report has been

w ritten on the completed w ork.

The effects on concrete quality of

water-cement ratio, hydration, and

cement factor are also being studied.

Several field surveys on corrosion

problems have been made during the

\ear for other State agencies.

A project to determine the effect

of various factors on the shrinkage of

concrete w as carried out for the De-

partment of General Services. Among
the items evaluated were admixtures,

dirty aggregates, lightweight aggre-

Bimetal thermometers, used by construction inspec-

tors, are checked for accuracy.

gates, and aggregates from various

sources including Spain and Missis-

sippi.

A second test section to evaluate

shrinkage-compensated cement was

incorporated in the Lodi Bypass proj-

ect. An experimental section was es-

tablished on the Fresno Bypass to

evaluate polyethylene strips used for

both the transverse and longitudinal

joints in concrete pavement. Research

studies affecting the quality and

durabilit\- of concrete included the ef-

Jhe electrical resistivity of concrete is measured to

determine the relative conditions of corrosion po-

tential to reinforcing steel by this instrument de-

veloped by the Materials and Research laboratory.
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feet of steam curing on volimic change

of mortar, the sulfate resistance of

Portland cement, and the mortar

strength of concrete sand. Several

other projects concerning concrete

are continuing. These include re-

strained shrinkage of concrete, abra-

sion resistance, and the effects of air

entraining agents.

.\ new test method was designed to

evaluate epox>' resin systems at low

temperatures by flexural creep meas-

urements.

Training

The .Materials and Research Depart-

ment's training course, "Procedures,

Testing Methods and Use of Materials

for High\\a\ Purposes," was con-

ducted on four occasions and was at-

tended b\' 74 engineers. In addition 39

engineers and technicians w ere given a

special training course in inspection of

materials by the I.os Angeles branch

laboratory. The district laboratories

have also been quite active in training

engineers and technicians for mate-

rials inspection on highwa\' construc-

tion projects. Seven districts carried

on such training programs, which

were attended by 319 people and in-

volved 1 1,920 man-hours of training.

Headquarters laboratory continues

to be popular w ith visitors from col-

leges, counties, federal agencies, other

state agencies, and particularly foreign

visitors. There were 79 foreign engi-

neers, representing IS countries,

among the visitors during the year.

^
r • • • , 1

rechnjcions use nuclear moisture density gauges in field comparisons with conventional methods.

The new model trafTic 5*riper is shown in operation in Oakland-

The Division of Highways operates

a fleer of 10,604 units of highwa\-

equipment. At the end of the 1963-64

fiscal year, this fleet comprised 7,I2S

automotive and 3,476 niaintcnancc anti

construction units.

The expense of equipment opera-

tion is financed through an equipment
rental system. During the 1963-64 fis-

cal year, rental was l)ascd on the

equipment's depreciation, its repair

cost, and indirect charges such as ac-

cident damage and loss, insurance and
administration. These rcTUal charges,

plus the funds derived from the sale

of retired C(iuipmcnt are sufficient to

EQUIPMENT DEPARTMENT
recover the original cost as well as

normal T'quipnicnt Department op-

crating costs.

Improved Snowplow

During the past fiscal \car the

T.quipmcnt Department completed

studies, design and construction of an

improved rotary snowplow. This unit,

the Snow -Rio, was tested this past

winter and is capable of completing a

great deal more work than previous

units.

.'\ standardized truck bod\ w as de-

signed especiallv for repairs to median

barriers and roadside fencinij. This

unit provides for more efficient fence

and barrier repair and inipr<)\cd crew

safet\-.

An asphaltic heating kettle has been

designed w hich can serve as a multi-

purpose unit cajiable of distributing

hot or cold asphaltic emulsions, hot

road oils, and nia\' be used to heat as-

phaltic crack filler.

.A combination spra\ ing and water-

ing truck has been developed for

landscaping work. This unit has an

automatic proportioning sxstem tliat

allows the operator to change t\ pes

and amounts of additives by .selection

from concentrate tanks. It is anrici-
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pated that these improvements will re-

sult in considerable savings in mate-
rials and time.

Preliminar\- \\ork is being carried

out on the perfection of a \\indshield

deicing system for snow removal
equipment. This unit employs chem-
icals as a melting and cleaning agent.

During the past year repair and
fabrication of equipment has been
closely analyzed. Assembly line meth-
ods have been installed wherever fea-

sible. Field mechanics have been stra-

tegicall\- placed to give more eco-

nomical service. Work weeks have

been changed to reduce overtime. Bet-

ter tools and equipment have been
provided. The result of this emphasis
has been a reduction in costs not onh'

on repair work but also on equipment
fabrication. One example of this is the

assembh- cost of four-cubic-vard

maintenance trucks. A reduction of

51,700 per unit has been realized by
using assembly line methods.

Average Repair Cost

The average repair cost per unit per

year during 1963-64 w as S400. This is

a reduction of $34 per unit below the

previous year and an S80 per unit re-

duction for the past 10 years.

In an effort to reduce equipment
recordkeeping and adapt it to data

processing, the department's manage-
ment set up several new procedures.

One was to provide for renting the

automotive equipment on a mileage
basis, and maintenance and construc-

tion equipment on a hourly basis. The
new rental rates include fuels, oil, and
other operating charges. This elimi-

nated the need of the operating de-

partments to set up separate rents to

include the operating expense such as

gasoline, oil, grease, etc. Only one
office (the Equipment Department)
will be charged with setting rates

which will be standard on a statewide

basis. The new rates were placed in

effect on July 1, 1964.

During the past year the Equipment
Department has written specifications

for 344 units of equipment. Specifica-

tions are written in a manner to per-

mit the various manufacturers to com-
pete in bidding.

During the last half of the fiscal

year, the first half of the Equipment
Department Rental Equipment Cata-

log was completed. This catalog. maintenance problems associated with
when completed, will illustrate and crankcase pollution control devices,
describe all the types of equipment A paper. "A Preventative .Mainte-
available from the Equipment Depart- nance Program for Highway .Mainte-
ment. The first section, describing nance Equipment," was prepared and
automotive equipment, is published presented at the 43rd annual meeting
and in use. Completion is expected b\- of the Highw a>- Research Board. The
earh- in 1965. facts presented illustrated the advan-

Volume Buying Brings Saving "-^^ ^^^^ economies experienced bv

tKp ,-,,r,^;„,,,,-^.^„ f I

the Equipment Department durins the
1 ne contmuation ot volume pur- , „

^ ^
, r ,

chasing has resulted m a considerable P''' '° >"' ''.'' '""'^ "^ *^ °^-

saving. During the past year 56,987,-
^J"'^^'^

preventative maintenance pro-

600 was expended to purchase auto- ^

motive and construction equipment During the 1963-64 fiscal year stud-

as additional and replacement units. '^^ ''^^'"^ completed on the economi-

This year one contract was issued ^^\ 1'^^ of automotive equipment

for all standard maintenance trucks. ""'"IS- -'^s a result of these industrial

By mass buying, 215 trucks were pur- engineering studies and those com-

chased, resulting in a savings of ap- pleted by other state agencies, the ve-

proximately S500 per truckT hide replacement policy has been

The Equipment Department dis~ revised. It provides for replacement of

posed of 43" obsolete units with automotive equipment at any time, re-

sealed bids during the 1963-64 fiscal gardless of age or mileage when it is

year for a totaf of 5105,390. This economical to do so. The new policy

amounted to approximately 16.8 per- means that the equipment will be utij-

cent of the capital cost of these units. '^^'^ only for the most economic

The technical research and training period of its life,

section has continued in equipment re- The Procurement Section, during
search and operation problems. This the past fiscal year, processed 289
has involved fuels and lubricants and fewer requisitions and 4,247 fewer
the preventative maintenance program. purchase orders, under a policy of

The section has handled technical consolidating orders for parts and sup-

training activities. Research problems p'ies.

included a fire problem with asphalt The physical plant consists of 12
kettles and investigation for corrective major shops and 17 subshops to serve

EQUIPMENT DEPARTMENT SUMMARY
Jn/iz >0. 196} lime SO, 1964

Equipment repairs „_. 54,426,936.80 54.246.530.29
.Miscellaneous expense 659.914.06 825.887.30
Administration and other expense 1.210.311.00 1.273,944.69
Depreciation Expense : 3.912,864.82 4.313J48.05

Total expense
. 510.210.026.68 510,659,910.31

Total income
. 10.144.578.25 10.935,862.67

1963-1964 _S65,448.43 -{-5273,952.56

Inventor\-: The original investment in equipment is as follows:

TRUCKS AND PASSENGER VEHICLES
All trucks-': to 15 tons 517,413.610.95
Buses, jeeps, and station wagons 590,256.55
Passenger automobiles 4.511.948.44

522.515.815.94
MAINTENANCE AND CONSTRUCTION EQUIPMENT

Motor graders __ 54,958.594.89
Rotary snowpows (truck mounted) 1,685,968.87
Rotarv- snowplows (grader mounted) 151,649.78
Loaders 2,160,606.18
Shovels, power 416,759.70
Tractors 916,041.57
Snowplows, push 795J85.64
Compressors . 398,177.18
Miscellaneous other equipment—rollers, mixer, trailer, pumps, drills,

mowers, etc. 5,927^81.64

539,906,561.32
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the 11 high\\a>s districts and the Di-

vision of Ba>- Toll Crossings. These

shops, in addition to normal repair

and fabrication, also handle special

work such as maintenance and repair

of movable-span bridges, pumping

plants, ferryboats, and other miscel-

laneous work. Field forces are pro-

vided to accomplish emergenc>' repairs

on the road.

Construction was started on a new

facility for Shop 3 at Marysville.

Plans and specifications for con-

struction of a new shop at San Lean-

dro to replace the existing Shop 4 at

Oakland were completed.

These new shops, plus the others

constructed in the past 10 years, have

assisted in providing a more economi-

.il repair cost per unit.

During the past 10 years the Equip-

ment Department has grown with the

workload of the Division of High-

ways. The accompanying diagram

(below) shows this growth. During

this period repair costs per vehicle per

\ear have been reduced b>- S80 per

unit, while the total increase in equip-

ment value has been 1 13 percent. This

has been accomplished with an in-

crease of oni\- 16 percent in personnel.
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. Administration
• The Assistant State IHigbway Engineer, Administration, is

in charge of the following functions-, office engineer;

city and county projects; service and supply; manage-
ment analysis; and systems research

OFFICE ENGINEER

The office engineer is responsible

for a wide range of administrative ac-

tivities, including preparation, review

and processing of plans, specifications,

estimates, and bid and contract docu-

ments; budget and expenditure con-

trol; administration of federal funds;

industry contacts; bidder prequalifica-

tion records; reports and statistics; and

mail and general files.

Budget and Project Control

Engineering control of the state

highway budget involves procedures

to insure that provisions and amounts

specified in the budget are observed;

preparation and processing of contract

documents; preparation of financial

documents submitted to the California

Highway Commission; issuance of

work orders; and maintenance of con-

struction records.

During the year 500 financial reso-

lutions \\ ere prepared for commission

action; 559 projects were advertised

for bids with an estimated cost of

$390,390,900; and 525 projects were
determined to be satisfactory for rec-

ommending contract award.

In addition to the major contract

w ork, the financing of 380 minor and
informal contracts with a total value

of $569,800 was cleared.

.More than 10,000 expenditure au-

thorizations were coded for use with

the new EDP accounting system to be

placed in operation on July 1, 1964.

Plans and Estimates

Preparation of projects for adver-

tisement requires reviewing and cor-

relating the plans and specifications to

assure that the\- are in agreement.

Estimates of cost for all projects are

reviewed periodically prior to open-

ing of bids so that estimates can be

adjusted to conform with prevailing

November-December 1964

construction costs whenever neces-

sary.

Title sheets are prepared for the

larger construction projects and loca-

tion maps for many of the smaller

projects; last-minute changes or addi-

tions are made to the detail plans for

such projects prior to advertising;

and place "as built"' changes on the

contract plans. Standard construction

plans, three series of district and met-

ropolitan area maps, various state

maps including the road map supple-

menting the annual report of the di-

vision and the progress map, California

freeway and expressway s_\stem, are

prepared and maintained; and charts

and maps for other units and occa-

sionally for other state agencies are

prepared.

A monthly project record-consoli-

dated status estimate, used in conjunc-

tion with the progress and pa>ment

of all regularly advertised going con-

tracts, is prepared. An annual tabula-

iation entitled "Contract Item Data"

is prepared as an administrative aid

and management tool.

Specifications

The Division of Highways Standard

Specifications for highway projects

was revised and republished, effective

Juh- 1964. The previous edition was
dated 1960. These standards are used

not only b>- the state but also by
many counties, cities, and other agen-

cies and guides and references for

highway type of work.

Specifications for 559 projects were

prepared during the year.

Reports and Statistics

Statistical records were kept on

highway construction contracts

awarded, numbering 525 during this

fiscal year, the quarterly California

Highway Construction Cost Index

w as prepared and periodic reports are

prepared showing the value and prog-

Bridge (righf) was constructed on new alignment over the Tuolumne River near Waferford by Stanislaus

County under the federal aid secondary program. It replaces a bridge built in 1914 which is now
inadequate for present day tropic.
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At the start of the fiscal year, con-

struction was in progress on 1 1 1 con-

tracts totaling 5434,981.000, of \\ hich

5329,832,000 were federal aid funds.

Tiierc were 84 construction con-

tracts involving $12,160,000 of pri-

mary funds, 523,635,000 of urban

funds and 5110,838,000 of intcrstatc

funds completed during 1963-64.

These amounts, together with the re-

quired state matching funds, bring

the combined total cost of such im-

provements completed during the

\ear to approximately 5190,586,000.

There were 1 1 8 contracts awarded

with a total cost of 5312,256,000 ex-

clusive of preliminary engineering, in-

volving primary, urban and inter-

state federal aid funds totaling ap-

proximately 5234,846,000.

Seventy-six of these contracts pro-

vide for improvements on the national

s\stem of interstate highways \\ itii

a total cost of 5189,693,000 of which

the federal share amounts to 5169,-

567,000.

Right-of-wa\- project agreements

with the Bureau of Public Roads in-

creased the total of interstate federal

aid funds under agreement for par-

ticipation in right-of-wa>- acquisition

costs by $102,507,937 to a total of

5^42,156,108.

Industry Contact

The industry contact function of

the Division of Highways includes

collection of prevailing w age contract

data from contractor and labor or-

ganizations; collection of information

for the establishment of equipment

rental rates to be used on force ac-

count work; and the following other

activities.

Service Contracts. 4,880 service con-

tracts were processed, involving a to-

tal expenditure of 55,948,000.

This type of contract is used for

renting equipment and obtaining a

wide variety of services. Its use is

confined to work not covered by the

State Contract Act and not adaptable

to other prescribed procedures.

The principal use of service con-

tracts, involving an expenditure of

nearly 51,611,200, was for the rental

of equipment for highway mainte-

nance, for use by honor camps, and

for occasional day labor projects.

Minor Contracts. Small projects for

w hich the cost will not exceed 55,000

are handled by the districts. .\ total

of 380 minor contracts with a value

of almost 5569,750 were awarded dur-

ing the fiscal \ear. The average per

contract was approximately 51,500.

Standard Agreements. Certain types

of personal services are obtained under

standard agreement. During the fiscal

year 129 standard agreements were

processed covering such services as

appraisers and expert witnesses in

right-of-way matters and professional

consultants in unusual design and

economic investigations.

Right-of-i^-ay Clearance Contracts.

As in past years, contracts were

awarded to clear rights-of-way in ad-

vance of construction. There were 464

contracts totaling 5987,200 awarded

for the demolition of buildings. An-

other 14 contracts totaling 5154,400

were awarded for altering and moving

buildings, relocating irrigation systems

and fences, and drilling wells.

The Collier-Unruh Local Transpor-

tation Development Act, which be-

came effective on September 20, 1963,

grcati\' increased the responsibilities of

tlic division's Citv aiid Count\' Proj-

ects Department. This function in-

cludes administration of the apportion-

ment and expenditure of the portions

of the gasoline taxes that are paid to

the cities and counties. Other activities

involve administration of the federal

aid secondary' highway- program, the

federal aid secondary urban extension

program, the local street and highway
flood relief program and the updating

of the division's count\- road maps
and tabulations.

City and County 1.04-cent Program

The Collier-Unruh Act, as of Octo-

ber 1, 1963, increased the motor ve-

hicle fuel tax from 6 cents to 7 cents

per gallon along with other changes

and made the equivalent of these new

CITY AND COUNTY PROJECTS

funds available to the cities and coun-

ties. A new program of apportionment

was provided under Section 186.1 of

tlic code whereby 1.04 cents per gal-

lon of gasoline taxes collected is ap-

portioned and paid monthly to eligible

cities and counties through a four-step

formula using lump sums, countx' ve-

hicle registrations, assessed valuation

of property and city populations. The
pa\nient of a part of these funds is

limited under Section 186.5 of the

code to tliosc cities and counties that

match them with funds derived from

otiicr than the Highway Users Tax
Fund or the State Highw a\' Fund.

Though the new 1.04-cent funds do

not require formal budgeting and

prior approval by the department, the

administration of the program does

require the review of each improve-

ment to verify conformance w ith the

requirements of the act in regard to

eligible work, standards of design and

location on an approved select system

of roads and streets. Plans for 418

projects were reviewed by district and

headquarters engineers, and many
other projects were reviewed at the

site of construction. The expenditure

of these funds and those considered as

matciiing are reported to the depart-

ment in two annual reports; a match-

ing fund report and a full>- detailed

report of all expenditures on the sys-

tem.

During the portion of the initial

fiscal year that this act has been in

operation, 524,310,000 was appor-

tioned to the cities and 510,774,400 to

the counties. Of this total, 51,199,600

was available for expenditure without

matciiing. Tiie remainder will require

50 percent matching during the year

of expenditure but only 54,279,700 had

been expended by the end of the fiscal

\ear. Since reported matching expen-

ditures totaled 548,368,100, there is a
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A safefy roodiide res» on the twolane Route 49 expressway easf ol Sierra City in Sierra County. II is one of 24 such fadlilies throughout the stole now used by
motorists. Seven more are under construction and work is scheduled to begin on on additional 26 in 1965.
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sizeable excess which is eligible for

matching future expenditures of ap-

portioned funds.

City 0.725-cent Program

riic former yg-cent gasoline tax

that was apportioned quarterly to the

cities from the State Highway Fund

was increased 1/10 cent by the Col-

licr-Unruh Act to 0.725 cent per gal-

lon. These nione\-s are sometimes re-

ferred to as the "2107 funds" after

that section of the Streets and High-

ways Code providing them.

The allocations of funds to cities

for engineering costs in respect to city

streets remained unchanged under

Section 2107..'). This allocation ranges

from SI,000 to $20,000 annually to

each city, and totaled 51,338, .fOO dur-

ing the 1963-64 fi.scal \ear.

Cit\- budgets approved by the di-

\ision for the expenditure of ^g-ccnt

and 0.725-cent funds during the 1963-

64 fiscal year included $28,578,100 for

construction, $15,925,400 for mainte-

nance, and $7,491,800 for rights-of-

w a\-. One of the changes provided by

the Collier-Unruh Act was a reduc-

tion in the percentage required to be

expended for construction and rights-

of-way from 60 percent to 40 percent.

State-allocated '/a-cent and 0.725-

ccnt funds available to cities for bud-

geting during the fiscal year were:

Unbudgetcd funds in city treas-

uries and in the State High-
way Fund, June U), 196? 59,100,800

Apportionments during the fiscal

year 42,131,600

Savings on completed projects

and canceled projects and in-

terest and rental receipt ac-

cruals - 9,704,800

Total available for budgeting dur-
ing the fscal year 60,937,100

Actual amount budgeted 51,995,300

Carryover for budgeting in the

196+-65 fiscal year . 8,941,900

During the year 557 sets of plans,

specifications, and estimates were re-

viewed and approved for construc-

tion. These projects provided for the

improvement of 188 miles of streets

at an estimated cost of $57,064,700.

About 70 percent of the projects w ere

approved by the districts, a procedure

inaugurated at tJic hegiiiiiing of the

\ear in order to improve service to

the cities.

New Cities and Populations

Seven new cities filed incorpora-

tion papers with the Secretary of

State during the fiscal \ear, bringing

the total number of cities in Califor-

nia to 389 as of June 30, 1964. There
were 1,137 citv annexations during

the same period. The new cities and

dates of incorporation were: Cotati,

Sonoma County, July 16, 1963; Des-

ert Hot Springs, Riverside County,

September 24, 1963; Ridgecrest, Kern
County, November 29, 1963; Cla>ton,

Contra Costa Count)-, March 18,

1964; Hawaiian Gardens, Los .\ngclcs

Counr\ , .Xpril 9, 1964; Tiburon,

Marin County, June 23, 1964; Lomita,

Los .\ngeles County, June 25, 1964.

riic population increase of incor-

porated territory during the \ear is

summarized as follows:

.\s of June 30, 1963 12,517,780

Hy annexation 35,277

By special federal census 18,105

By Department of Finance

estimates 519,991

By new incorporation'^ _ 13,338

As of June 30, 1964 13,104,491

Road and Street Systems

The Collier-Unruh .^ct provided

for a new "select s_\stem" of count\

roads to replace the former count)-

primar\- road system and a new
"select system" of city streets to re-

place the former major cit)- street

sNstcni.

Iniriali), as of Januar\- 1, 1964, the

"select SNstem" consisted of the roads

and streets system of "arterials" and

"collectors" contained in the Report

of Count)- Road and City Street De-

ficiencies prepared b)- the division in

1959 for the Legislature in compli-

ance with Senate Concurrent Resolu-

tion 62. The Collier-Unruh .Act re-

quired that each city and count)- pro-

pose a new- select s)-stem for the

Highwa)- Commission approval prior

to October 1, 1964. Lhc commission

is required to approve or modif) all

proposals b)- April I, 1965.

I he act specifics criteria designed

to create a s)stcm of arterial high-

\\a)s supplcmciiring the state high-

wax s) stem, while at the same time

allowing for inclusion of collectors.

The entire system, including the state

highwa)s, ma)- not, except under
special conditions, include more than

50 percent of the entire s)stem of

public thoroughfares in an)- city or

count)

.

With the approval of the select

s)-stem in progress, the di\-ision is

embarking upon the task of amend-

ing its record maps which are kept

up to date for use by those whose

functions require information con-

cerning county roads, city streets and

city limit lines. These revisions are in

addition to those required annuall)-

1))- the Collier-Burns Highway .\ct

of 1947. Fifty-seven counties reported

changes in their mileage of main-

tained roads as follows:

Miles

New roads 1,076.94

Deletions (by annexations) 915.77

Net increase 161.17

New total as of June 30, 1964 70,646.30

During the fiscal )-ear, 316 miles

of local roads were added to the

federal aid secondary highwa)- s)-s-

tem, bringing the total in that class

to 9,152 miles. At the same time, 70

miles of state highwa\-s were added

to the federal aid secondar)- s)-stem,

making that total 3,527 miles.

FAS Program

During the fiscal year, 48 count)-

I".\S contracts were awarded at a

total cost of $19,092,100. These funds

covered construction on 136.018 miles

of road and 20 bridges.

California received $10,013,700 of

federal funds for secondar)- highwa)-s

authorized for the 1964-65 fiscal )ear.

In accordance with state statute, 87!:

percent, or $8,762,000 was reappor-

tioned to the counties. The Division

of Highw a)-s retains 1 1 percent of

the total allocation for construction

on state highways on the federal aid

secondar)- s)-stem, and 1 '/> percent

for planning purposes. During the

1963-64 fiscal )-ear, $429.2()() of "state

share" funds were utilized for the im-

provement of 1 1.2 miles of state high-

wa\-s.
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A total of $4,151,000 for the

1964-65 fiscal year was provided from

the State High\\ay Fund in accord-

ance w ith state law to pay the coun-

ties' share of the FAS construction

projects up to a maximum of JlOO,-

000 per county.

Urban Extension Program

The federal aid secondary urban

extension program authorized by
Section 143.3 of the Streets and High-

\\a\s Code in 1959 is summarized as

follows:

Fiscal State higbiViiy funds

yciir Projects To cities To counties

1960-61 5 5456,500 $406,500

1961-62 10 591,500 761,250

1962-65 4 106,000 269,500

1963-64 6 866,800 975,200

1964-65 13 2,064,700 1,240,150

1960-65 38 $4,085,500 53,652,600

The above funds represent alloca-

tions made b\- the High\\a\' Com-
mission on an equal matching basis

to qualified cities and counties that

made application on the basis that the

local road or street projects were con-

sidered to be more important to the

local community than improvements
w hich would otherwise have been

made to state highways in the same
area.

Flood Damage Repair

The duties of the Division of High-
ways include the investigating and

reporting on flood damage suffered

by local agencies to establish eligi-

bilit) under the State Emergency

A nearly completed four-lane divided section on Poway Road in a rapidly developing area north of San
Diego. Thii project was financed under tfie federal aid secondary county road program.

Flood Relief Law, the federal aid

high\\ay acts and the federal disaster

relief program.

Twelve counties, 10 cities and 2

special districts applied for financial

assistance in costs of about $6,550,000

for repair and restoration of roads,

streets and bridges damaged or de-

stroyed by the storms beginning in

October 1962 and January 1963.

"State of disaster" proclamations by
the Governor resulted in federal

financial assistance being made avail-

able to the City of Los Angeles and

to Culver City in emergency measures

made necessary by the rupture of the

Bald\\ in Hills Reservior Dam, and to

Crescent City in emergency measures

made necessary b\' the seismic sea

wave of March 28, 1964.

Service and suppK- activities of the

Division of Highwa\s fall generally

into the following seven primary-

areas:

1. Specifications, or establishing

standards for property to be pur-

chased.

2. Acquisition of property by pro-

curement through the Office of Pro-

curement, General Services.

3. Traffic managaiient, or the trans-

porting of property from the point of

purchase or storage to the point of

need.

SERVICE AND SUPPLY

4. Inspection, or insuring adherence

to purchase specifications.

5. Identification, or getting prop-

erty under a standard system so as to

facilitate identification.

6. Storage and issue, or the storing

of necessary reserves of property and

their distribution.

7. Utilization, or seeing that prop-

erty is efficiently used and is suitably

disposed of when no longer needed.

A general streamlining of the Serv-

ice and Supply Department, including

the use of scientific inventory control

methods, is being undertaken. Studies

are being made to utilize electronic

data processing in the warehousing op-

eration, with an ultimate goal of divi-

sionwide use in property management.

Reproduction. Last year's record

7.5 million square feet of prints was

equaled. The duplicating unit ran 21,-

800,000 impressions, up 45 percent

from last year.

Photography. This year's 1,922

orders represent no significant change

from last year.
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Records ALviagai/ciit. The Xortli

Rcconi Center has 22,436 cubic feet of

records, up 1 5 percent from last \ear.

South Record Center received 700

cubic feet of new records and disposed

of 600 cubic feet, and now has 4,300

cubic feet of records.

Supply

Prociireineut. The increase in pro-

curement reflects the growth of the

division. \\'archouse purchases were

up 14 percent to 55,800,000. Total

purcliascs were up 3 percent to S15,-

SOO.OOO. Warehouse disbursements

were up 10 percent to $5,700,000.

wliilc warehouse inventories remained

appro\imatel\ the same at S2, 200,ODD.

The resulting turnover factor of 2.6 is

the best ever attained by tlic ware-

houses.

The grow ing use by the districts of

the subpurchase order pad initiated

last vear is saving time, paperwork and

expense. This method of expediting

local purchasing is lielpful to the held

forces.

Warehouse Operations. The re-

duction of stockpiles of H-piling and

beams has continued. Improved pack-

aging and storing methods are being

initiated. .\n example is tiic packaging

of small construction stakes into car-

tons, which saves over 60 percent in

warehouse space, as compared to the

old method of using sacks, vet costs

no more.

1 here were 35,3S6 rccjuisitions

filleil (up 3 percent) for a total of

125,327 items (up 6 jierccnt) at the

warehouses. This required 14,863 ship-

ments (up 5 percent).

Sifrjis. The major sign purchasing

contract was split to afford better

competition and to provide more flex-

ibility. There were 86,964 signs han-

dled, up 29 percent from last year.

The cost of the signs increased 24 per-

cent to 52,138,903.

Nourental Budget. .Vcvual ex-

penditures for nonrental budget items

were about $925,000, up 4 percent

from last year. The nonrental inven-

tory as of June 30, 1964, was 516,066,-

000, up 5.5 percent.

I'r'iiitiii;^. Service and Supplv pro-

vides the liaison service between the

division and the Office of State Print-

ing. There were 2,731 standard print-

ing orders processed, a 6-pcrccnt

increase over last vear. Mso, 131 "out-

side" orders were cleared for work b\

private firms.

The development of budget policies

and procedures to include all person-

nel and related operating expenditures

for the Division of Highwavs was

completed and implementation started

during this past \ ear. The process de-

veloped thus far has facilitated the

reduction of anticipated expenditures

through the review of the manpower

rei]uests.

\ Stenographers and Typists Man-

ual has been developed, issued, and a

means developed whcrebv' periodic

training is provided to the users of the

MANAGEMENT ANALYSIS

manual, as well as a means of maintain-

ing the manual in up-to-date form.

A comprehensive and far reaching

study to determine the authorities and

responsibilities of approximately 250

key people throughout the division

w as undertaken, from the State High-

w ay Engineer to the resident engineer.

This study should not onlv permit

establishing in writing the respective

authorities and responsibilities, and

the delegation thereof, but should also

provide a useful tool toi' the examina-

tion of procedures and the flow of

w ork in the division.

Basic records usage studies were

completed for three of the 1 1 high-

way districts and several special rec-

ord studies were also completed. In-

cluded in the latter was a map and

plans usage and retention pilot stud\-.

An improved means of reporting

disposition of records was developed.

Study was commenced on the utili-

zation of microfilm equipment for re-

trieval of records, as well as storage

ot records. This studv is designed to

realize the greatest present and poten-

tial use at the lowest possible cost

by appK ing the recent developments

in the microfilm field.

In collaboration with the Fiscal

Management Department, a detailed

studv was undertaken of the division's

labor cost codes (activity codes) with

the objective of reducing the unusu-

allv large number of existing codes

and still retaining a classified defini-

tion of overall w ork effort susceptible

SYSTEMS RESEARCH

for meaningful analysis by manage-

ment. .\ consolidation of new codes

was w ritten and placed in operation.

As a consequence of recommenda-

tions made by a private consulting

firm and under policv direction of

rhe Division of Evaluation Commit-

tee, a .system of computer-produced

management reports for kev person-

nel in all functions of the division was

implemented. Report formats were

designed to accommodate departmen-

tal requirements. District and head-

quarters organization charts were

coded to render a progressive report-

inij svstcm.
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PIanninq
The Assistant State Highway Engineer, Planning,

is in charge of advance planning, programs and
budgets, design, traffic, and urban planning

ADVANCE PLANNING
Advance planning involves process-

ing project reports, coordinating route

adoptions and free\\ay declaration

procedures, processing free\\a\" agree-

iiicnts, and coordinating the Division

of Highways planning work with

that of other state, federal, or local

agencies.

Project Reports

Reports for 283 proposed projects

were processed during the year, 199

of w hich w ere major projects.

A project report covers the engi-

neering investigation and analysis of

a specific project. This report dis-

cusses the need for and the type of the

planned highwa\' improvement and

how it should be accomplished.

Project reports are required for all

proposed improvements. They consti-

tute a control mechanism in planning

and budgeting, and provide informa-

tion for basic design features. They
are prepared in the district offices.

The reports are reviewed at the

Sacramento headquarters where anal-

vsis by various departments is coordi-

nated b\' the .Advance Planning Sec-

tion after field review.

Aerial mapping is being used more
and more to evaluate topographic con-

trols and expedite the preparation of

project reports.

Freeway Routes

The development of an integrated

s>stem of freeways, one of the most
important phases of modern highwav
planning, has been emphasized in Cali-

fornia for many years. It involves

consideration of community values

and potential land uses, as well as

traffic needs and benefits.

The Division of Highways informs
all local authorities of the initiation of

freeway route studies and of the gen-

eral features of proposed freeway
units as the studies progress. When
sufficient information has been devel-

oped on a specific freeway project, a

well-publicized public hearing is held

in the general area to present the re-

sults of the study to local officials and
tiie interested public; and to learn the

local reaction to the project as well

as to receive any information which
may be pertinent to the routing. (Cur-

rent commission procedural policy,

which is contained in subchapter 4 of

the California Administrative Code
under which the Division of High-

ways operates in freew a\' route loca-

tion matters, is included in the statis-

tical supplement of the .Annual

Report.)

Transcripts of proceedings of pub-

lic hearings, together with reports on

the results of conferences, are made
available to the Highway Commission
for consideration in the determination

of freeway routings.

During the 1963-64 fiscal year, the

district staffs of the Division of High-

ways held 43 of these formal public

hearings to discuss proposed freeway

routings. Numerous conferences with

cit\- and count)' officials and their

technical staffs were also held, as were
several hundred preliminary informa-

tional meetings and map displa\'s. The
California Highway Commission itself

also held seven public hearings during

the >ear, four at the request of the

local authorities and three on its own
initiative. (The public hearings are

listed in the statistical portion of the

Annual Report.)

The California Highway Commis-

sion had under consideration during

the \ear some 61 freeway projects and

adopted routings on 49 of them. These

adoptions increased the freeway mile-

age 348.3 miles, making a new state-

Engineers from the District 4 planning staff onswer questions from interested citizens at

hearing map display showing alternate routing studies in Son Francisco

oublic-
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wide total of 6,971 miles of declared

freeway as of June 30, 1964.

Freeway Agreements

Close cooperation between the state

and cities and counties resulted in

working out and concluding 236 free-

way agreements during the \ear. In

some cases, original agreements were

replaced by supplemental agreements

which incorporated improved design

standards or provided for changes in

traffic patterns or local planning.

Interstate Highway System

Approval of the U.S. Bureau of

Public Roads is required on the final

locations of all routes on the inter-

state highw a\- s>stem. This is done for

each interstate section after adoption

by the California Highway Commis-
sion. At the end of the fiscal year, the

locations for approximatelv 2,141

miles, representing over 98 percent of

the interstate s>stem in California, had
been approved. This leaves only ap-

proximately 33 miles of interstate

routing \et to be approved, nearl\' all

of which is now under active con-

sideration.

National Forest Highways

The Division of Highways acts

jointly with the U.S. Bureau of Public

Roads and the U.S. Forest Service in

an annual improvement program on

California roads designated as forest

highway routes. The forest highway
network in California covers approxi-

matelv 2,580 miles, about 77 percent

of w hich is on state highwa\- routes.

The California apportionment of

forest highway funds for the 1963-64

fiscal \car was 54,726,004. The
amount placed under contract or

otherwise obligated during the year

was 54.366,880, about three fourths of

which was for projects on state high-

u a\s. The unobligated balance is to

be supplemented with 1964-65 fiscal

\ear funds and allocated to a contract

to be awarded eari\- in the latter \ear.

The Bureau of Public Roads plans,

designs, advertises and supervises the

construction of federally financed

forest highwa>- projects. For projects

on state highways, the Division of

Highways works with the bureau in

the planning and design phases and

also obtains the required rights-of-

way, including clearance of utilities

and options on material sites.

Water Projects

It is a planning responsibility to

determine whether the water devel-

opment projects proposed by various

federal, state and local agencies will

affect state highways. Highway plan-

ning, due to such a project, may entail

provision for an\ thing from a simple

distribution system crossing to the

relocation of a substantial length of

highwa\'. It may also include the

negotiation of an agreement with the

sponsors of the water facility to ap-

portion the cost of the work to be

done among the parties concerned.

PHOTOGRAMMETRIC MAPPING AND AERIAL PHOTOGRAPHY
Aerial photography is used in ad-

vanced planning, design, right-of-way,

and traffic studies, and also to some
extent in other aspects of the highway
program.

Photogrammetric mapping is fre-

quently- used during the advanced
planning phase in conjunction with

the study of possible alternate routes,

and is used on most projects for the

location and design of adopted routes.

.Most of this work has been obtained

b\' contract, although part was done
by the Photogrammetry Unit.

Total contracts completed during

the fiscal year were: Hieh-
way

Con- strip

tracts viilcs

Contour mapping
projects for design 25

Contour mapping
projects for recon-

naissance 3

Stereoplotter rental

contracts 30

(Compilation for

design) 222.1

(Compilation for

reconnaissance) 18.5

-Aerial photography
contracts 9

.Aerial photography
contracts (blanket) 13

Total

Contract

ojiioimt

204.0 5229,111.00

37.6 62,768.00

127,933. If.

21,908.00

97,961.86

.Another important activity is the

taking of photogrammetric cross sec-

tions for particular construction proj-

ects. The cross-section data are auto-

matically recorded on punch cards by
means of an electronic attachment to

5539,682.02
The K*/ih plotter with Aufotrof digital sco/er is used for taking terrain crois sections and recording

directly on punch cards.
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a stereoscopic plotting instrument. SLx

projects, a total of about 32.5 miles,

have been completed this year.

Precision aerial photography of the

terrain prior to construction pro\-ides

a permanent and valuable record

\ihich can be referred to any time

after construction has commenced.

For this purpose it is necessarv" to pre-

mark or target the staked centerline,

or its equivalent, before the photogra-

ph\- is taken to insure positive identi-

fication of the line.

About rv\o-thirds of the total map-

pins mileage obtained by contract is

reviewed photogrammetrically. This

sendee provides advanced information

to the districts as a guide for perform-

ing accuracN' test sur^-eys by field

methods.
Control Bridging

Photogrammetric control bridging

is an operation aimed at the reduction

of field sur\-ey effort, and pro\-ides a

means of obtaining control data of

sufficient accuracy for map compila-

tion by direct-proiection stereoscopic

instruments. It is particularly appli-

cable to remote, rugged, or otherwnse

difficult terrain which makes field sur-

vevs difficult to perform. Nine proj-

ects, mostly for reconnaissance map-

ping, have been completed this year.

Right-of-i*fay Surveys

Photogrammetric determination of

positions on the California Coordinate

S>-stem are of sufficient accuracy for

many right-of-w"a\- needs. SLs relin-

quishment projects have been com-

pleted this year for District 4. In ad-

dition, on several projects for District

j> the positions of premarked propern.^

comers have been established in con-

junction with photogrammetric con-

trol bridging.

Special Project

A contract between the U.S. Coast

and Geodetic Sur%"ey and the Di\-ision

of Highways was effected the pre\-ioiis

fiscal year for a geodetic control sur-

vey of the San Diego metropolitan

area. The purpose of the suney is to

establish correct geodetic positions of

the intersections of many state high-

ways in this area; it is expected to

alle\"iate confusion in future develop-

ment of highway routings.

The fieldwork is being pierformed

by state forces and is nearly complete.

All computations and adjustments will

be handled by the Co^t and Geodetic

Survey. Final position values are ex-

pected by January 1965.

Programs and budgets work in-

cludes coordinating the development

of statewide long-range planning pro-

grams, preparing the annual state high-

wav budget, scheduling and control-

ling the advertising of construction

projects, maintaining a constant check

on the present and future availabilit\-

of funds, and administering the divi-

sion's buildings and plants program.

Planning Programs

Planning program development is a

continuing process which is formal-

ized annually to reflect current data

with respect to highwa>' needs, avail-

abilit>- of funds, and legislation.

The annual planning program is

prepared by each district office for its

area. These district programs are care-

fully review ed by affected headquar-

ters departments for conformitv" with

established controls and continuit>" on

a statewide basis.

The district programs, as adjusted

and combined, become the formal

statewide planning program and are

then presented to the California High-

w ay Commission for review.

state Highway Bodget

The annual state highway budget

is based on the planning program as a

PROGRAMS AND BUDGETS

guide to project priorities. .Many fac-

tors must be carefully anah"zed to in-

siu^e the most efficient use of funds.

After allowance for the of>erating

needs of the division, the remaining

funds estimated to be available are al-

Views of iocot groups and c~ : - : z- r-: t:

pidure eocfi spring and sut— e- -:.:'
Sfcrfe Chomber of Cl>!! in - - z -=:':
Dhriion of Hjghnrajs (hH) c-z *.:;

take nofe as Cci^r.ty ?.zcz Zz- -e.- Virier W. 5:

Estimates of revenue from both state

and federal sources are made after

consultation with other agencies in-

volved.

located to specific construction and

right-of-way acquisition projects, in

accordance with applicable legislative

controls, to best serve the needs of
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traffic and the overall economy of the

state. The rcsponsibilit>- for final adop-

tion of the final budget rests with the

California Highway Commission.

The 1963-64 fiscal year budget in-

cluded approximately $696,000,000 of

which approximately 5305,000,000, or

44 percent, represented federal aid ap-

portionments. The budget included

nearl\- 5474,000,000 for construction

and right-of-way acquisition, provid-

ing 279 miles of multilane freeway, 31

miles of multilane expressway, 26

miles of two-lane expressway, and 137

miles of conventional highway.

Advertising Schedules

Since California's highw ay program

is operated on a pa>-as-you-go basis,

careful scheduling of expenditures is

necessary to insure solvency of tiic

State Highway Fund.

Revenue comes from two sources,

state highway user taxes and fees and

Preparation of contract plans for

the construction of state highwass re-

quires determination of the geometric

plan of the roadway and interchanges,

the development of the roadbed struc-

tural design, the development of a plan

to collect and dispose of drainage and

a plan for erosion control and land-

scaping. In addition, special criteria

and standards arc applied to projects

on the state scenic highway system.

Roadside safety rest areas and other

Four-quadrant cloverleal interchange at the June-

tion of two major freeways in the Santa Ana—
Justin area of Orange County. View is north along

the recently opened Newport Freeway (Route 55},

with the Santa Ana Freeway (Interstate 5) crossing

over it.

federal aid subventions. User taxes are

received monthly and motor vehicle

fees annually, and can be estimated

rather accuratel>\ Federal aid revenue

is received on a reimbursement basis

and is therefore dependent on the rate

at \\ hich those projects which are fi-

nanced in part \\ ith federal funds are

placed under construction. Care must

be exercised to maintain a balance be-

tween federal aid and regular state

highway projects to insure that ex-

penditures do not exceed revenues.

To maintain a stead\- flow of con-

struction work throughout the state

and tluis make the most efficient use

of both state and contractors' person-

nel, it is necessary to maintain a close

liaison w ith the various district offices

to coordinate the nian\- functions nec-

essary to eliminate delays in comple-

tion of plans, acquisition of right-of-

way and clearance w ith other agencies.

DESIGN

auxiliar\- facilities may also be in-

cluded in the design of state highw ays.

In addition, research and special

studies are carried on continuously in

all areas of high\va\' design so that

standards and concepts may be im-

proved and techniques developed to

reduce costs.

With the exception of some of tlic

roadside development plans the prep-

aration of contract plans is performed

by each of the 1 1 districts for projects

within their separate jurisdiction.

Headquarters Office aids the districts

in establishing standards, furnishing

advice, coordinate research projects,

providing liaison with other agencies

and maintaining uniform application

of polic>- on a statewide basis. Prepa-

ration of some of the roadside devel-

opment plans is done in Headquarters

Office.

Geometric Design and Plan Preparation

Each interchange location or design

situation presents individual circum-

stances, usuail\' w itii some unique fea-

tures. The development of an inter-

change plan requires considerable

stud\' and analysis of alternate plans

in order that the freeway system ma\

become an integral part of the total

motor vehicle transportation system

Buildings and Plants

During the fiscal year construction

was begun on the expansion of the

District 1 1 Office Building in San Di-

ego and the District 1 Office Building

at Eureka. Construction of the new
Shop 3 facility at .Marysville. South

Sacramento .Maintenance Station, Elk

Grove .Maintenance Station, District

4 .Materials Laboratory in San Fran-

cisco, and maintenance stations at Cal-

istoga. Redwood City, Xewhall. and

W'hittier w as also undertaken.

Funds were provided for acquiring

additional land for expansion of the

District 7 Office Building at Los .An-

geles, parking facilities at the District

4 office, and the District 1 1 Office

Building.

Plans were being developed and/or

propert)' was being acquired for new

maintenance stations or additions at 19

locations throughout the state.

which will provide maximum traffic

service, maximum safety, the least dis-

ruption of the communit)-, and the

least possible expenditure of tax funds.

During the past year geometric de-

signs for 538 interchanges or chan-

nelized intersections were prepared.

Contract plans were completed for

404 projects including 5,361 plan

sheets.

Structural Design

The structural design of a roadbed

includes a study of the availabilit>'

and qualitv' of roadbuilding materials

in the area of the project, an anal>sis

of the subdrainage and foundation

treatment necessar\-, the determination

of stable cut and fill slopes, an eco-

nomic comparison of alternative pave-

ment types and the preparation of

specifications for the construction of

the roadbed. The objective is to insure

the most economical and effective use

of available materials to meet the

structural requirements.

The structural design portion of the

PLviuiu^ .Manual has been revised and

is now in effect. -A major change is

the modification of the procedure for

determination of thicknesses of the

various elements of flexible pavement

sections based upon more recent ex-

perience and test track data.
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Roadside Rests

The Design Department has been

assigned responsibiIit\- for the plan-

ning and programing of the safety

roadside rest system authorized by the

1963 Legislature. In this regard a ten-

tative master plan for roadside rests

has been established as a guide for

financing and programing.

During the past year 21 project re-

ports concerning roadside rests and

ijeometric plans for 34 roadside rests

along the interstate highway system

were processed.

The current planning schedule pro-

poses 30 rest areas for construction

in the 1964-65 fiscal year. This makes

a total of 46 rest areas presently com-

pleted, under construction or pro-

gramed.

Scenic Highways

The Design Department during the

past >ear has had the responsibility

for the implementation of the scenic

highw ay law passed by the 1963 Leg-

islature. Work was undertaken on the

preparation of a scenic highway plan-

ning and design booklet to establish

basic criteria to be used in scenic

highwa\- design. This booklet \\as pre-

pared with the advice and counsel of

the Advisory Committee on a .Master

Plan for Scenic Highways.

In addition to the design booklet,

instructions were issued regarding

planning and design procedures to be

followed in scenic highway develop-

ment. Included in these procedures

are field reviews by design personnel

and the division's landscape architects

in order that scenic features will be

given special consideration in the de-

sign of the highw ay to provide maxi-

mum preservation of the existing

scenery and advantageous presentation

of this scenery to the road user.

Research and Special Studies

Efforts have continued toward ob-

taining the optimum use of modern
innovations such as the electronic

computer, photogrammetry instru-

ments and new reproduction methods

in order that engineering manpower
may be conserved and more efficiently

used.

Operational reports are prepared on

each completed freeway project after

it is opened to traffic in order that

existing standards and concepts may

One of the itlustrafions in a recent manual of design standards for scenic fiigf^ways, this photograph of

US 101 at Ortega Hill east of Santa Barbara shows how turnouts may be provided tor vista points at

suitable locations.

be critically reviewed. Analysis of ac-

cident records and operational experi-

ence has led to the following develop-

ments in the past fiscal year:

1. New standards were developed

which will provide more efficient

traffic service at major freeway-to-

freeway interchanges.

2. The standards for the basic width

of medians on divided highways have

been increased which, experience has

shown, will provide a safer facility.

3. The steady uptrend in operating

speed on California's freeways has led

to the adoption of curvature and sight

distance criteria which will be ade-

quate for speeds up to 80 mph for

rural freeways in lieu of the former

70 mph design speed.

4. To provide a greater margin of

safety in view of the increasingly

heavy traffic on major highways,

shoulder widths were increased on

freeways from 8 to 10 feet.

5. Experience with traffic operation

on existing bridges has led to a modi-

fication of the criteria for determining

w hich of the longer bridges should

be provided w ith full shoulder width.

As a result almost all new bridges

which will be carrying traffic volumes

approaching their capacity will be

wide enough to accommodate emer-

gency parking without blocking a

traffic lane.

Drainage and Cooperative Agreements

The investigation of new techniques

for improved drainage practices is

continuing. In cooperation with the

Bridge Department, .Materials and Re-

search Department and Construction

Department, the entire field of culvert

installation practice is being reviewed.

A new t\pe of corrugated culvert is

being introduced using a different

corrugation, and the permissible

height of cover is being investigated.

The number of cooperative agree-

ments have increased largely because

of the increased use of cooperative

drainage projects with local agencies

and also cooperative improvements of

local road patterns. These changes are

made in conjunction with the con-

struction of freeways and have re-

sulted in mutual benefits to the local

agencies and the highway projects.

Erosion Control and Landscaping

Four roadside development units

operating in Headquarters Office and

three districts are responsible for the

design and development of all planting

projects. The Headquarters unit per-

pares landscape projects in all districts

except 4 and 7 and functional and tree

planting projects in all districts except

4, 7, and 8. Planting must be consistent

with public safety and designed for

ease of maintenance.

Typical cross sections for highwa\-

projects are reviewed by the roadside

development unit for the purpose of

recommending erosion control and

preparatory landscape work. Certain

preparatory items of work, where it

is known that landscaping will follow

construction, are more easily and

more economically done during the

road construction. These include con-

tour grading, deep cultivation, topsoil-

November-December 1964 45



The interchange of the Santa Ana and long Beach Freeways in tos Angeles

illustrates the dual role of low-maintenance shrubs and ground cover fo con-

trol erosion on slopes and to complement bridge structures.

Good contour grading combined with simplicity in planting design provide

effective landscaping at the interchange of the Nimitz Freeway (Route 17)

with Route 92 near Hayward.

ing, paving small areas too confined

for planting, and placing conduits and
water lines under roadways for future

irrigation systems.

Availability of plant material influ-

ences to some extent the design of

planting projects. Many plants are

purchased by the state from commer-
cial nurseries while others are propa-

gated and grow n under contract be-

tween the state and a commercial
grower. Some plants not generally

popular for garden use, and therefore

not a\ailal)lc in quantity commerciallv,

Motor vehicle travel on the state

highwa>- s\stem in 1963 was approxi-

mately 39 billion vehicle-miles, an in-

crease of 7.3 percent over 1962. This
was almost half (47 percent) of the

total motor vehicle travel in California.

PracticalK' all of the increase was on
frcewavs.

Urban areas accounted for more
than half (57 percent) of the travel,

although thc\- comprise onl\- one-

eighth ( 1 3 percent) of the mileage.

Freeways totaling 1,327 miles ac-

counted for 17 billion vehicle-miles, or

43.5 percent of the travel on the 14,-

1 64-mile state highway system and
20.6 percent of the total motor vehicle

travel throughout the state. There
were 2

'/, billion freew ay trips in 1963

averaging 7.3 miles in length.

have proven adaptable for highway
use. These are propagated at the state

nursery near Davis. Whatever the

method of procurement at least an

approximate quantity- determination is

made well in advance of project prep-

aration.

Representatives of the landscape

section inspect roadside development
projects under contract in order to

assist resident engineers in the inter-

pretation of plans and specifications.

Landscape personnel have also as-

sisted in the review of safet\' roadside

TRAFFIC

Accidents

Average accident rates on the state

highway system in 1963 were as fol-

lows:

Totjl jccideMs Fatalities per

per Jitillio7i 100 viillioii

vehicle-miles vehicle-itiiles

Rural freeways 0.99 4.6S

Rural expressways 1.77 7.40

Rural conventional 2.55 9.77

All rural highways 2.06 8.20

Urban freeways 1.57 2.38

Urban expressways 3.91 7.8S

Urban conventional 5.44 4.03

All urban

highways 3.03 3.14

.Ml state highways 2.61 5.34

There were 101,801 accidents re-

ported on the state highway- s\stem

in 1963. This w as approximately 3,000

more than in 1962. However, the

amount of vehicle-miles traveled in-

rest plans, with a view to increasing

the value of the rest area to patrons by
improving the aesthetic appearance of

the general area as well as that of the

individual units.

During the fiscal \ear 30 projects

for landscaping, functional and tree

planting were financed at an approxi-

mate total cost of $3,196,409.42. These

projects involved the planting of ap-

proximately 118,729 trees and shrubs

and 4,880,879 ground cover plants and

cuttings.

creased at a greater rate, which results

in a slight decrease in the total acci-

dent rate. The number of accidents,

amount of travel and accident rates in

recent \ears are shown in the accom-
pan\ing table.

The increased safety show n in the

accident-travel rates table is attributa-

ble to the fact that almost all of the

increase in travel on the state highway
system occurred on freeways where
the accident rate is less than half that

of all other roads. If the amount of

freew a\' travel in 1963 (3.44 billion

vehicle-miles in rural areas and 13.52

billion vehicle-miles in urban areas)

had been on conventional highways

and c\presswa\s, on the basis of the

higher accident rates, there would
have been an additional 58,700 acci-
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ACCIDENT-TRAVEL RATES
Travel Accident rate

Nwiiberof (billion < accidents periitillion

accidents vehicle-iiriles I vekicle-7mles i

95,024 34.45 2.76

98,292 36.36 2.70

101,801 39.04 2.61

lents and 418 more fataliries. On the

ame basis, it is estimated that the

reeway system completed as of the

:nd of 1963 has saved more than 2.500

ives since 1949.

Research on Safety and Traffic

The following highway safety re-

earch projects were completed during

he fiscal year ending June 30, 1964:

1. Analysis of fatal accidents on

reeways in 1961 and 1962. High-

ights: One-half of all fatal accidents

>n freeways w ere single vehicles and

learly one-third ( 3 1 percent) were

ingle vehicles which hit fixed objects,

^bout one-third ( 30 percent) of all

reewa\" fatal accidents were between

1 p.m. and 3 a.m.

2. The etfectiveness of median bar-

iers. Before and after studies indicate

hat median barriers practically elimi-

late cross-median head-on accidents,

•"atal accidents were reduced, but total

iccidents and iniur\" accidents in-

rreased.

3. Comparative freeway study (a

itudy to determine why certain sec-

nons of freeway had accident rates

iubstantiall>" above or substantially be-

ow the statewide average). In general,

:he higher accident sections were
'ound to have inferior alignment and

alder design standards.

4. Freeway pedestrian accidents

From 1958 through 1962. Contrary to

previous belief, it was found that the

hitchhikers are not the problem. About
rhree-quarters of freewa\' pedestrian

iccidents are disabled motorists and

trespassers crossing the freeways.

Other safet>- research projects un-

derway were:

1. Evaluation of minor improve-

ments. This is a continuing study to

determine the effectiveness of minor
improvements in reducing accidents

and to establish or improve warrants

for such projects.

2. Phase II of a study of wrong-
way driving on freeways. This study
so far shows that the pavement ar-

rows painted at all off-ramps have re-

duced the number of wrong-way en-

tries at off-ramps.

3. .\ study to correlate ramp ge-

ometry to accident frequenc\-.

4. .A study to determine whether

continuous highway illumination re-

duces nighttime accidents.

5. A stud\- of accidents under con-

ditions of reduced visibilit\' to deter-

mine their cause and possible means
of alerting drivers to the hazards.

Research continued on several phases

of freeway operation. Studies of the

effects of trucks on highway capacit\-

and operation w ere stressed, and war-

rants for the use of climbing lanes

should be available soon.

Considerable study was made of

possible operational controls on free-

ways including ramp closures, and

effects of these controls on the per-

formance of both the freewa\- and

cit\- street network.

Other work included completion of

a motion picture for training purposes

which illustrates freeway operation as

affected by various design features,

and collection of data to be incorpo-

rated in the revised H'tgh\iay Capac-

ity Ala}nial of the Bureau of Public

Roads.

The Traffic Manual of Instructiom

was completely revised and will soon

he distributed.

Traffic Counting

During the year a manual classified

count of commercial vehicles (trucks

and buses) was made to update the

1960 count. Traffic was not classified

by number of axles in 1961 and

1962 because the mechanical counting

methods in use since 1960 cannot dif-

ferentiate vehicles by number of axles.

The 1963 classified count showed

that the composition of commercial

vehicles is substantially the same as

in 1958 and 1960 except for a mod-
erate increase in buses. The ratio of

commercial vehicles to total traffic

declined sliehtlv. althoueh commer-

A section of /nferstofe 5 in the City of San Diego, with steel cable barrier in the median.
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cial vehicle travel increased 16.5 per-

cent since 1960.

Traffic Signals and Itlumination

Contr.ict plans were completed for

142 new traffic signals and moderni-

zation of 182 existing signals. Contract

plans were also completed for .\577

lighting standards and 42.^ illuminated

guide signs. The total estimated cost

of the electrical work was 57,187,352,

not including the cost of the steel

sign structures.

A total of 156 traffic reports re-

viewing conditions at appro.\imatel\'

.365 intersections were made to deter-

mine the need for traffic signals and

lighting.

Research projects underway or com-

pleted include the follow ing:

1. Completed installation of experi-

mental pavement guidance lights to

aid motorists to negotiate a curve on

an expressway.

2. Completed development of the

design for a fluorescent lighting fix-

ture to he mounted in the fence rail

on pedestrian overcrossing, thus elim-

inating the need for light poles on

such structures.

}. Initiated development of a new

lighting pole using fewer parts and

pro\ iding a more pleasing appearance.

This has been adopted as a standard

for use on freewavs.

4. Developed a new t\ [>c electrical

pullbox for use on the newer type

structures to improve structure es-

thetics.

5. Continued studies of operation

of the experimental emergency call-

box .system on freewa\s.

Traffic Regulation and Control

State highway routes have been re-

numbered and re-signed as required

by state legislation enacted Ma\- 14,

196^. Some US routes have also been

changed to the new interstate high-

way numbers or eliminated. All these

changes were reported to the several

auto clubs and map makers through-

out the country so that their maps
could be corrected prior to the tourist

season.

Looking north along a recently opened section of Interstate 605 north of Whiltier. Median barrier ii

supplemented by aluminum glare shield.

A white message on a green back-

ground was adopted as the standard

color for state shields. All new shields

being installed conform to this new-

standard. On the basis of a recently

completed study, replacement of exist-

ing hiack-on-w hitc route shields with

the new w hite-on-green shields is be-

ing undertaken, and should be com-
pleted by the summer of 1965.

The program was well underwa\'

to eventually make all state highwa\

signing comply with the 1961 \\i-

tioihtl Uiiifoni/ Manual far Traffic

Control Devices as required by the

Bureau of Public Roads for federal

aid highways. Plans are being approved

for contracts to be awarded in the

1964-65 fiscal \ear and priorities arc

being established for the orderly com-
pletion of the program by the 1968-69

fiscal \car.

A revised sign chart was distributed

in April 1964."

Speed Zones

As a result of the addition of Sec-

tion 22.356 to the \'chicle Code per-

mitting the establishing ot a 70-mile-

per-hour speed limit on freeways upon
the basis of traffic and engineering

surve\s, the maximum speed was in-

creased to 70 mph on five sections of

highwax totaling about 120 miles.

Other sections are being considered as

they arc completed to freeway status.

The reviewing and processing of

traffic regulations itiitiatcd by cities,

counties, and the districts involving

parking, turning movements, and one-

wa\- operation of streets in the state

liigliwa\- SNStem continued through-

out the \ear. Two hundred such doc-

uments were processed.

Traffic Control Summary

Traffic control measures taken dur-

ing the year included:

1

.

1 S4 restricted speed zones were

established and 68 speed limit orders

were rescinded, resulting in 252 addi-

tional miles of speed restriction on

state highways.

2. 86,964 signs were approved for

installation. A breakdown of this total

shows 26,278 warning signs, 17,3.^6

regulatory signs, 23,806 guide signs

and 19544 miscellaneous and construc-

tion signs will be installed.
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URBAN PLANNING
Until April 1, 1964, the Urban Plan-

ning Department operated in four gen-

eral units: urban transportation, high-

\va\' inventories and legislative reports,

research and special studies, and elec-

tronic data processing. On April 1,

transition of the electronic data proc-

essing section into full department

status was begun, the new Computer
Systems Department becoming one of

the administrative functions of the

division.

In cooperation with the administra-

tive departments, the library, which
serves the entire Division of High-
ways, embarked on an expansion of

activities to provide a coordinated li-

brary service. Initial steps included an

inventory and limited indexing of ref-

erence material which can be made
available on loan from one department

to any other department of the divi-

sion.

Legislative Reports

Senate Concurrent Resolution 23 of

1963 requested a feasibility- study of

a controlled-access highway between
San Simeon and Monterey. SCR 26

(1963) requested a feasibility study

of a highway from the Westside Free-

way to Turlock and Merced. These
studies were completed for the Legis-

lature.

Other legislative resolutions re-

quested consideration of proposed

state highways at various locations.

The need for such other state high-

\va.y routes is being considered dur-

ing the review of the entire state high-

way system, which was started during

the year as provided in Section 256 of

the Streets and Highways Code. Liai-

son was maintained ^\•ith the League
of California Cities and the County
Supervisors Association in this studw
Each counts- and city was contacted

and invited to suggest changes in the

state highway system in addition to

those being considered by the Divi-

sion of Highways. At the close of the

year this study was still underway.
Chapter 385 of the 1963 Statutes

(Senate Bill 64) renumbered the state

highway system of California effec-

tive July 1, 1964. Various instructions,

maps, tables, cross indexes, etc., were
prepared to assist in the changeover
to the new numbering system. Con-

#



A coordination process for highway

planning studies financed by the Bu-

reau of Public Roads funds and local

planning studies financed b\- U.S.

Housing and Home Finance .Agency

grants was established in cooperation

with the State Office of Planning,

which administers the HHF.\ funds.

Metropolitan Transportation Studies

The Los .\ngeles Rcginnal Trans-

Study (I,.\RTS) pul)lislicd a base

year report in February 1964. The re-

port described the 1960 data collection

surveys including the land use survey,

the d&D home interview, and the ex-

ternal trip sur\e\ . Tiie models de\el-

oped by the study for estimating trip

generation and for obtaining traffic

profiles were also described.

In the latter part of the fiscal \ ear.

work was continued on the 1980 input

information for the LARTS model
The data collection phase of the

Eureka .Area Planning and Transpor-

tation Stud\ was completed in Octo-

ber 1963. The basic data, after expan-

sion, have been furnished to the Cit\

of Eureka and Humboldt Count\

.

These data, together with other in-

formation obtained during the stud\

,

will be utilized for long-range plan-

ning and route location purposes.

Field operations for a similar study

in the Santa Barbara area called

"South Coast Fransportation Stud\-

(SCOTS)" were begun April 1. 1964.

Looking west along the Santa Monica Freeway

(Interstate 10) in Los Angeles, shortly before the

freeway was completed westward to La Cienega

Boulevard in November, 1964. Barricades in photo,

now removed, indicated previous temporary end of

freeway at Vermont Avenue interchange.

\
looking northerly from the Calaveras River Overcrowing towar J the Hammer Lane Overcrowing and iodi

an the new freeway between Stockton and Lodi.

Statistical and Nonmetropolitan Studies

Extcnsi\ e use was made by the dis-

tricts of the machine processing scr\-

iccs pro\ided for economic and traffic

anaK scs of alternative frcewax' loca-

tions and major street networks. Dur-

ing the \ear a total of 80.^ hours of

704 computer time were required for

the processing of 56 urban route loca-

tion studies involving 87 alternates. To
further encourage and facilitate the

use of these services an instructional

booklet entitled, "Urban Area Free-

way and Major Street Network Traf-

fic .Analysis," was prepared and dis-

tributed to district offices.

Field operations for the 196? Load-

omerer (Fruck Weight) Survc\- pro-

duced axle weights, trip characteris-

tics, and commoditx- data for 18,420

trucks at 25 locations throughout the

state.

Fhe Road Life and Pavement Cost

Stud>- was continued for the 12,200

miles under study with 60 percent re-

cortled to 1962 and the remainder to

i9';9.

Research and Special Studies

Coordination of all research and

special studies conducted or partici-

pated in b\ the division was con-

tinued. Research funds were received

from federal aid 1'/. -percent planning

and research funds, state highw a\- user

taxes. Chapter 2110 of the 1961 Stat-

utes, Item 3 57 of the 196.3 Budget Act.

and Item 321 of the 1964 Budget .Act.

A ti\c-\ear highway safet\- research

planning program was developed,

which totaled $1,330,740, using som.c

funds from all these sources.

Close liaison with the Transporta-

tion AgencN' Research Council, as

well as participation in its Staff Re-

search Committee, was maintained.

I'ormal re\icw and encouragement of

research acti\ities within the Division

of Highwa\s were begun under the

direction of a new ly formed Research

and Special Studies Committee. Rec-

ommendations were made seeking a

balanced program in traffic, safety,

ph\ sical. economic, and behavioral

highwa\' research.

The State Highwa\ Iin entor> data

sheets were continually updated as

new data became a\ailable from proj-

ect reports, planning studies, planning

programs, and district review. The
capacity adequacy- rating procedure

was refined and completed for the

entire constructed state highway s\s-

tem.

Special maps and exhibits of a gen-

eral planning nature were prepared

foi- other departments as requested.

Special maps were also prepared as

requested by members of the Legisla-

ture and other state agencies.
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Bridqes
The Bridge Department is under the administration of

the Assistant State Highway Engineer—Bridges

and is responsible for the design, construction and

maintenance of all bridges and structures on

the state highway system

A branch office of the Bridge De-

)arinient is located in Los Angeles to

naintain liaison with southern area

listricts, perform planning functions

ind supervise construction and main-

enance of structures within these dis-

ricts. All other functions, including

design work, are handled at headquar-

ters in Sacramento.

The department is divided into five

sections—planning, operations, special

studies, office engineering, and special

projects.

BRIDGE PLANNING
Advance Planning

During the past fiscal year the

bridge Department continued its

vork of investigating bridge sites,

)reparing preliminary reports for

:)ridge design, producing architectural

ketches and models of bridges and

nterchanges, assuming responsibility

or the aesthetic treatment of struc-

ures and maintaining close liaison

A'ith headquarters and the districts

hroughout the project planning and

design stages.

There was a trend toward larger

ind more complicated, though fewer,

itructures than the previous year.

Engineering design \\as started on 508

itructures.

During this period an unusual num-
aer of viaducts and tunnels were

studied. Possible use of viaduct con-

struction was studied for sites in San

Diego, Los Angeles, Santa Barbara,

Stockton, San Francisco, and Sacra-

mento. Studies were completed for

depressed roadway structures, canti-

levered highways, and numerous large

tunnels, both cut-and-cover and

bored, in connection with route

studies in San Francisco.

The Bridge Department worked
closely with the districts, local inter-

ested groups, architects, architectural

consultants and the Design Depart-

ment in endeavoring to improve the

appearance of structures generally,
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with particular emphasis on major

structures and structures on the scenic

highway system.

Continued emphasis on aesthetics in

bridge design was also evident in work

on scale models and sketches.

Sixteen models, including four

models showing substantial portions

of the Sacramento freeway system,

were constructed and placed on public

displa>". More than 180 architectural

sketches and retouched photographs

were completed also to assist the pub-

lic, in a visual wa\', in understanding

the plans of the department.

Foundation Section

A total of 475 foundation studies

for bridge, freeway and retaining wall

structures were completed. A total of

121,126 lineal feet of exploratory bor-

ings were drilled during the year to

determine foundation conditions at

various sites.

One of the foundation highlights of

the year was the successful installation

of the six-foot-diameter "cast in

drilled hole" piles for the Fort Sutter

Viaduct in Sacramento w hich is pres-

ently under construction. The second

contract for the Fort Sutter Viaduct

(Unit No. 2) will utilize six-foot-

diameter piles belled out to 12-foot

diameter at the bottom. This will be

the first major freeway structure in

California utilizing this type of foun-

dation.

Design

Spectacular bridge design projects

were rather rare in 1963-64.

Looking west along the Garden Grove Freeway at the interchange which carries it over the Santa Ana

Freeway.
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In the south the bridge on Interstate

Route 40 across tlie Colorado River

at Topock is now under construction.

This is a $2,400,000 job, of which Ari-

zona pays half. This is the third state

highway bridge in this location. The
original highway bridge is now used

to carr\ a high-pressure gasline w hich

runs from Texas into California. The
second bridge was built by the Santa

Fe Railwa\' and was remodeled for

highw ay use after the Santa Fe built

a new and heavier bridge.

Some important projects w ere com-
pleted in San Francisco. The largest

is the 57,500,000 third unit of the

Route S2 Freewa\-. A $4,000,000 proj-

ect consisting of 13 bridges, including

a three-level interchange, was com-
pleted on Interstate Route 280 at the

San J-"rancisco-San Alateo county line.

Plans were completed for a new-

bridge across the Sacramento River in

the vicinity of \V-X Street in Sacra-

mento. This 515,000,000 structure is

now under construction. The bridge

is the first link in the construction of

the F.ast-West Freeway through Sac-

ramento on Interstate Route 80. The
main river spans of the bridge are 275

feet in length with a vertical clearance

of 55 feet above flood plain.

Plans were started for approximate!)

30 bridges and grade separations for

Interstate Route 880—a new route

skirting the northern limits of Sacra-

mento. Included in this project is a

bridge across the Sacramento River at

Bryte Bend.

During the past >car a design was
made for the new bridge across the

Klamath River at Klamath. This $\,-

500,000 structure w ill be on new and

improved alignment of US 101.

The existing historic Klamath River

Bridge, built in 1924 will remain to

serve local traffic. Continuing the 40-

ycar tradition of the existing bridge,

the new structure will have tw o large

golden bears guarding each entrance.

Bridge Construction Costs

Bridge construction costs are meas-

ured by the Bridge Department Con-
struction Cost Index, which utilizes

the cost data of the years 1939 and

1940 as a base equal to 100. During
the fiscal year 1963-64, the corre-

sponding indexes for the four succes-

sive quarters were 275, 274, 264, and

272. The general level of costs repre-

sented by the foregoing indexes is

about equal to the average level of

construction costs of the past three

\ears, w hich was within the range of

270 to 275.

Sixt\-nine structures' in 41 Bridge

Department - administered contracts

were completed during the year at a

total dollar value of 530,826,201. This

included the X'inccnt Thomas Bridge

superstructure (the third largest sus-

pension bridge in California) for ap-

proximately $11,000,000 and the Ran-
dolph Collier Tunnel for 54,400,000.

There were completed during the

year 375 structures in 80 district-ad-

ministered contracts, with the struc-

tures having a dollar value of $55,649,-

663. A number of retaining walls were
constructed, bridges widened, and ex-

isting structures repaired.

Structure work having an estimated

cost of 5163,000,000 is included in 179

projects underway at the end of the

fiscal year. These included the Calde-

cott Tunnel contract, projects fi-

nanced from various fiscal year
budgets, and work on federal aid sec-

ondary projects.

The 1963-64 state highway budget
had §77,042,000 in structure work in

116 projects. Miscellaneous contracts,

including maintenance, FAS, and
w ork for other agencies, amounted to

55,341,000 structure work in 27 proj-

ects. The grand total of all structures

in this budget year that were adver-

tised and placed under contract was
582,383,000.

BRIDGE OPERATIONS
Metropolitan Area Freeway Structures

In the San Francisco Bay area, the

Southern Freew a\- in San Francisco

was completed from its west end to

the Mission Street Overcrossing and

from Xewcomb .\venue to Army
Street. A half-mile double-deck via-

duct section extending northeast from

Now under consfrucfion is the Fort Sutter Viaduct between 29th ond 30th Streets iry Socfomenfo, which
will carry traffic on Interstate 80. Tapered piers and sloping sides of girders ore used to enhance the

appearance of the structure.
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These ventilation tans will supply fresh air to the new bore of the Caldecott Tunnels between Oakland and Orinda on Route 24.

he Bayshore Freeway was completed

n February 1964. A S5.000.000 con-

ract to construct a section of the via-

iuct for the free\\ ay from the section

)f the double-deck viaduct completed

n February to Arm>" Street is under-

ivay, as is a two-mile section of free-

ivay extending south from the South-

;rn Freeway, having 13 structures.

In Alameda County, a troublesome

ntersection was eliminated on \^'ar^en

Boulevard with the completion of the

\Ioraga Interchange. This intricate

:hree-level interchange includes three

3ridges plus extensive retaining walls.

rhe extension of the Route 680 Free-

wiv dow n the San Ramon \'alley into

Alameda County will include nine

jridges. The interchange between

Routes 580 and 680 on the project

^\ill feature a variety of steel super-

structure designs, including four or-

thotropic spans.

In Contra Costa County two major

projects are of interest on Route 680.

One. through Concord between .Mon-

ument Boulevard and Olivera Road,

includes seven bridges. One of these

bridges is of unusual design in that

the superstructure contains a long

three-span segment of continuously

prestressed concrete box girder. The
spans are 160, 214, and 160 feet, and

the steel stressing tendons are threaded

through the open cells of the deck.

Bridge \\ork on the second project

includes \3 bridges. This unit extends

from Danville to \\'alnut Creek.

In the Los Angeles, San Bernardino

and San Diego areas, a total of 194

structures were completed and .323

additional structures were under con-

struction at the end of the fiscal year.

.Major construction activit>- cen-

tered on the Santa .Monica Freewa>'

and the San Gabriel River Freewa\-

in the Los Angeles area. Eight struc-

tures were completed and the final 49

structures are under construction on

the Santa .Monica Freeway. Ten struc-

tures were completed and 50 are un-

der construction on the San Gabriel

River Freeway between the San Diego

Freeway and the San Bernardino Free-

way.

An additional 10 structures were

completed on the San Diego Freeway

and 29 are under construction in the

Long Beach-Santa Ana area. In this

same area 5 structures were completed

and 28 are under construction on the

Garden Grove Freeway.

Work continued on the \'entura

Freeway with 14 structures completed

and 11 under construction.

The Pomona Freeway was started

and now has 13 structures under con-

struction.

Two notable projects were the con-

struction of the interchange between

the San Diego Freew ay and the Santa

.Monica Freeway in the Los Angeles

area and the interchange between the

Santa Ana Freeway and the Garden

Grove Freeway in the Santa Ana area.

The Route 15 Freeway between

San Bernardino and the Nevada state

line southwest of Las \'egas was

placed one step nearer completion

with the awarding of the last con-

tract, including 19 structures between

Cronese \'alley and Baker. Twenty-
seven structures were completed and

27 are under construction on this

highway.

Progress is continuing in the San

Diego area on the Route 5 Freeway

with 29 structures completed and 13

under construction. A total of 53

structures were completed in the San

Diego area and 5 1 are under construc-

tion.

In the Sacramento metropolitan area

work is in progress on the first of two
contracts on 29th and 30th Streets,

which will connect the previously

constructed South Sacramento and

Elvas Freewavs on Routes 99 and In-
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The new concrete bridge across Raymond Meadow Creelt on Roufe

County.

ugged terrain at Alpine

Th« JOOIoot steel arch span across Cold Springs Canyon on Route 154 between Santa Barbara and

Santa Ynez,

terstate 80. Work on the second con-

tract started during the latter part of

1964.

The substructure work for the Sac-

ramento River Bridge at W and X
Streets, consisting of three river piers

was completed in September of 1964.

Construction of the remainder of this

structure, which w ill extend from Jef-

ferson Boulevard in West Sacramento

to Fifth Street in Sacramento, on In-

terstate Route 80, started during the

latter part of 1964.

other Major Projects

Work was completed on the last

stage of the bridge and fill crossing of

the Yolo Bypass. The structures were

opened to divided traffic on October

25, 1963.

The steel arch bridge spanning Cold

Spring Can\on on new Route 1 54 in

Santa Barbara County was completed

December 24. 1963. and opened to

traffic soon afterward with the com-

pletion of an adjacent road contract.

At the completion of the Webster

Street Tube, the Posey Tube was

closed for a renovation contract. The
renovated tube in turn was opened to

traffic November 21. 1963, and divided

traffic began flowing between Ala-

meda and Oakland. The renovation

contract was completed January 30,

1964, for approximately $1,200,000.

The new 3,300-foot-long Caldecott

Tunnel through the Berkeley Hills

was within a few da\s of completion

at the end of the fiscal year (June 30,

1964). The project is parallel and ad-

jacent to the two existing bores, which

are scheduled for renovation follow-

ing opening of the new tunnel to

traffic.

The tunnel, including two portal

buildings and operating s\'stem, road-

w ork, and exterior bridges and retain-

ing walls, will cost nearly 511.050.000.

The project was awarded on Novem-
t)er 25. 1960.

The tunnel bore is 3,300 feet long

u ith a pavement width of 28 feet be-

tween curbs and a vertical clearance

of 17 feet to ceiling slab. The inside

dimen.sions to the arch tunnel lining

are 34' 6" horizontally and 33' 9" ver-

tically. The tunnel walls and ceiling

arc lined with tile and illuminated

with the latest fluorescent lighting

svstem. Included in the tunnel operat-
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This new bridge across the Cosumnes River near Sloughhouse in Sacramento Couniv was built with federal aid secondary tunds, replacing an old steel truss

span built in 1906.

ing s\stem is an electrical power sys-

tem, ventilating system, plumbing

system, fire alarm and fircfighting

equipment, closed circuit television

svstem to maintain traffic flow, emer-

genc\' telephone, public address and

intercommunication systems.

City and County Bridges

During the year, the cit\- and

count\- bridge projects engineer re-

viewed plans and specifications for

bridges and minor structures in 60

projects under the modified gas tax

financing provided b\- the Collier-

Unruh Local Transportation [Develop-

ment Act.

In addition, 1 3 federal aid secondary

bridges \vith an estimated cost of $1,-

400,000 were in the final planning

stage and 29 bridges in 19 FAS con-

tracts with a contract structure cost

of $3,200,000 were completed or un-

der construction. The county engi-

neering departments prepared the

plans for 26 of the latter structures

and provided the construction engi-

neering for 19.

Bridge Maintenance

The bridge maintenance section

continued the periodic field investiga-

tion of the 7,762 bridges on the state

highway system. Reports and plans

were developed for needed repairs and

minor improvements, the review and

updating of capacity ratings, and

scheduling of replacement of struc-

turalh' critical bridges as necessary.

During December 1963 a critical

problem developed on the bridge over

the Bear River on Route 65 between

Roseville and iMar\'sville. The contin-

uous T-beam structure was construc-

ted in 1915 and suffered scour and

foundation settlement in recent years.

A transverse failure required closing

the bridge to all traffic. While traffic

was detoured over local roads, state

forces formed and poured concrete

to replace the defective deck and

strengthen the girders. In the spring

of 1964 a contract was awarded to

construct a new bridge downstream

to replace the old bridge.

On December 18, 1963, the Danish

ship MV' Pasadeiuh a freighter travel-

ing upstream, struck and damaged a

span of the San Joaquin River Bridge

(Antioch) on Route 84. The lift span

of the structure was open, but the

ship was off course passing through a

fixed span. Several stringers were se-

verel\- damaged, flanges of the main

members were nicked and kinked and

a section of concrete floor in one

panel was knocked out. The members
were heat-straightened or replaced by
state forces.

The bridge maintenance section

made engineering investigations at the

request of local authorities for 122

cit\' and county bridges to establish

their load-carrying capacity. Thirteen

public hearings were held to consider

speed and load postings for these

bridges.

Bridge Maintenance Painting

During the past fiscal > ear, four

maintenance painting contracts involv-

ing eight structural steel bridges

were initiated by the Bridge Depart-

ment. The steel surface area of these

bridges is about 325,000 square feet

which represents less than 2 percent

of the total steel surface area on

bridges in the state highway system.

The low percentage of bridge steel

requiring repainting indicates the su-

perior qualit)- of protective coatings

applied during the past decade.

.Much of the success in extending

paint service life has been made possi-

ble through an experimental program.

Twent>-seven separate panels are now-

hanging on bridges near the seacoast

for destructive testing of different

paint coatings.
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The aim of the bridge special studies

section is to find and make available

the means of providing improved

economy, usefulness and safety of

high\\a>- structures through research

and development. Its raw materials are

the new , untried or incompletely un-

derstood structural system or detail,

construction material or method, en-

gineering procedure or tool. Its prod-

ucts are related facts, observations,

recommendations and implementing

services or procedures.

During the past year, some of these

products have taken the form of re-

ports on the use of high strength steel

in bridge bearings; the behavior of

epow bonded aggregates as shear con-

nections in composite concrete-steel

girders; the performance of bitumi-

nous surfacing at bridge deck expan-

sion joints; and the deflection charac-

teristics of a major steel arch bridge.

Clima.xing several years of effort

iointl\- with the University of Califor-

nia and the Materials and Research

Department, the final manuscript of a

report on the box girder rcsearcli proj-

ect has been submitted to the High-
wa\- Research Board for publication.

It describes extensive testing and in-

vestigation of a reinforced concrete

bridge superstructure system whose
elemental siiape is a rectangular box.

The work involved observation of

behavior under controlled loads by
means of electronic devices embedded
in both a full-scale bridge and a quar-

ter-.scale laborator\- model of the same
bridge.

Approval has been obtained to pro-

ceed with a study of similar scope on
another superstructure s>steni, this

time of orthotropic configuration in

steel. Its appearance in cro.sssection can
be compared to the cellular structure

of a layer of dividers in a common
egg crate. It, too, will involve con-

struction of a bridge which is instru-

mented to make possible the subse-

quent collection and analysis of

performance data. A pilot effort on
this subject has already advanced be-

\ond the data collection stage, using

a limited segment of a bridge that is

now open to traffic.

Other subjects currently under
stud\- include culvert behavior under

a high earth fill; vehicular tunnel ven-

SPECIAL STUDIES

Bridgei on the Slate Highway System Segregated as to Number, Length and

Area by Structure Type, as of June 30, 1964

Lcfigth

'

Area '

Nimiber (feetj (scjuarefeet)

Structure type 1964 1963 1964 1964

Concrete arch ...._ 229 232 36,609 841,104

Concrete girder - 2.361 2,158 542,370 34,887,189

Concrete slab 2,483 2,414 151,549 6,543,693

Masonry arch _ _ 32 33 945 21,735

Subtotal concrete and masonry 5,105 4,837 731,473 42,293,721

Steel arch _. 6 5 2,618 42,655

Steel plate girder 374 358 182,983 8,056,799

Steel stringer 274 277 58,739 3,671,297

Steel deck truss 30 30 33,166 1,550,439

Stctl pon>- truss - 29 29 10,524 168,548

Steel through truss 62 63 115,814 1,485,801

Suspension _ 3 2 21,159 1,014,821

CMP multiplate and arch - 76 77 1,467 49,243

Subtotal steel -._ 854 841 426,470 16,039,603

Timber arch 1 1 59 780

Timber stringer 538 585 39,575 1,405,646

Timber deck truss 5 6 1,156 20,782

limber pony truss

Timber through truss 1

Subtotal timber 539 593 40,790 14,278,208

TOTAL BRIDGES J /
'

6,498 6,271 1,198,733 72,611,532

(227 miles) (1,667 acres)

Underpasses 183 181

Overheads* 292 266

Combined bridge apd overheads * 56 54

State highway separations * 323 294

Road undercrossings * _ 1,292 1,179

Road overcrossings 934 813

Pedestrian undercrossings* 182 176

Pedestrian overcrossings 99 86

Cattlepasses * _-— 90 90

Tunnels __. 22 21 22,247

Retaining walls 6 6 4,707

Miscellaneous 20 20 400 10,325

TOTAL STRUCTURES 7,762 7,398 1,226,087 72,621,857

Drainage pumping plants 206 193

Railroad grade crossings - 629 641

• Separations so noted are listed under structure type above.

Note: One underpass, 23 overheads, 1 tunnel, and 4 bridge and overheads also ser^c as slate highway
separations.

" Structures of assorted types and lengths of spans are by number and length of main span.
•* Areas arc based upon clear width of roadway between curbs and clear sidewalk width.

tilation; and loss of prestressing force

due to friction along the tendons of a

prestressed concrete girder.

\ library, which furnishes informa-

tion on technical subjects, and a hy-

draulics unit, which provides informa-

tion and anal\-ses on bridge waterway

and bank protection problems, are

other services of the section. A com-

puter services unit develops electronic

data processing services to perfomi en-

gineering and administrative tasks and

maintains them after they become

usable.

Emphasis this past year in E.D.P.

work has been on extension and re-

finement of structural engineering

services. Programming efforts on sub-

structure frame, concrete column,

composite girder, prestressed girder,

influence line, and slope stabilit>- prob-

lems were substantiall\' completed,

though some have not \et been pub-

lished for use.
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BRIDGE OFFICE ENGINEERING

Bridge office engineering includes

the administration and management of

the various service units.

A major function is the negotiation

and preparation of maintenance and

construction agreements with railroads

in connection with construction of

railroad grade crossings and grade sep-

arations.

Railroad Grade Crossings

Construction was started, underway

or completed on 46 highway projects

requiring negotiations with railroads

which involved right-of-way en-

croachments, installation of additional

crossing protection, construction, al-

teration or abandonment of grade

crossings. At the end of the fiscal year,

negotiations \\ ith the railroads were in

progress for 31 additional highway

projects on which construction had

not yet started. In addition, 17 proj-

ects involving improvement of exist-

ing crossing protection were com-

pleted or undersvay.

On federal aid secondar>- routes, ne-

gotiations \\ere underway or com-

pleted on 14 projects with railroad

involvement.

Railroad Grade Separation Structures

At the beginning of the fiscal year,

71 railroad-highway grade separation

structures were under construction. A
total of 43 separation structures were

placed under contract during the year

of which 8 were underpasses and 35

were overhead structures. During the

year, a total of 54 separation structures

were completed. The railroads are

contributing an estimated $748,455 to-

wards the cost of constructing 1 1 of

the 54 completed structures.

Two state highway bridges won awards of merit from the Prestressed Concrete Institute in 1964, as illus-

trated in this photo of o display in the Public Works Building in Sacramento. The Willow Creek Bridge

is on tioute 1 on the Monterey County coast; the prestressed carrying beams support the concrete and

steel spans which carry freeway ramps and other structures over the Arroyo Seco Channel in Los Angeles.

$5 Million Grade Crossing Fund

The California Public Utilities Com-
mission issued its 1963 Priorit>- List

containing 26 proposed projects, to

eliminate existing railroad grade cross-

ings by structures or reconstruct exist-

ing separation structures, on county

roads and city streets. In accordance

with state law, $5,000,000 in state

highway funds are set aside bv the

Highway Commission each year to

pay half the cost of these projects

after deducting the railroad's contri-

bution.

As of June 30, 1964, allocations to-

taling 54,471,093.89 had been made by

the Highway Commission from the

1963-64 fiscal year fund for 8 of the

26 projects on the PUC priority list.

The \'incent l nomas Toll Bridge

between San Pedro and Terminal Is-

land in the Los Angeles Harbor area

was opened to traffic on November 15,

1963. Some painting of the structural

steel remained to be done at the time

of opening and this was completed and

the superstructure contract for the

SPECIAL PROJECTS

project was accepted on April 28,

1964.

The Carquinez Strait Bridge rev-

enue bonds were refinanced as author-

ized by the California Toll Bridge

Authority to provide funds for recon-

structing the Solano County approach

to the Benicia-.Martinez Bridge. A con-

tract in the amount of $8,875,000 was

awarded on May 13, 1964, for this ap-

proach work which extends 12 miles,

from the toll plaza at the north end of

the Benicia-.Martinez Bridge to IS 80

at Cordelia.
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Personne &

nrormdtion
The functions of personnel, training, safety,

audio-visual services and public information are grouped

administratively under the direction of the engineer

in charge of personnel and public information

PERSONNEL

Recruitment

Two hundred si.\t\ -nine engineer

graduates were hired this year as the

result of recruitment at engineering

colleges throughout the country.

In a highly competitive engineer

recruitment situation, California col-

leges arc not able to provide sufficient

numbers of qualified engineers to

meet the demands of employers. Con-

scquentl\-, an assertive recruitment

plan began in 1957, including the

sending of recruiters to engineering

colleges in all regions of the countr\'

\\ ith the authority to make employ-

ment offers to promising graduates.

Other state agencies participate in

this program, which is coordinated by

the State Personnel Board.

The result of this effort has paid

off by placement of 1,782 engineer

graduates from nearly 100 colleges

since 1957. These men have brought

to our organization a new breadth of

background and fresh approaches. We
are looking foruard to continued ef-

forts in this direction.

Personnel Management

The result of another plan initiated

in 1957 deserves comment. The divi-

sion has a large reservoir of able man-

power with extensive experience in

engineering, but without completed

formal college training. These men
fill essential roles in tiic division's en-
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gineering services, >et their advance-

ment was often stymied by competing

dircctU' \\ ith professional engineers in

promotional examinations.

This situation was resolved b\' the

introduction of a separate engineer

scries of "technicians" \\hich parallels

the professional classes through the

associate engineer level. This has re-

sulted in improved use of manpower

through increased promotional oppor-

tunities to positions of responsibility,

and the recognition of the complc-

mentar\' nature of professional and

technical backgrounds on various proj-

ects.

The de\elopment of supervisory,

management, and administrative staff

personnel for future years is a con-

tinuing effort. Currently, age profiles

are being worked out to enable man-

agement to determine future needs in

this area. The Right of Way Depart-

ment continues to make extensive use

of employee development appraisal

tcciiniqucs to insure the spotting of

potential talent in making promotions.

New Series

A new classification series was in-

troduced last >ear known as highways

administrative officer. This step is in-

tended to focus the supervision of

nonengineering services in the hands

of administrative staff personnel

through a class series of increasingly

responsible levels. The new series

should provide a broader range of

staff activities under nonengineering

personnel than has existed in the past

and more opportunit\' for employee

development in this area.

A new program is being put into

effect which offers full apprenticeship

training for highway equipment me-

chanics. This is being done w ith the

help of the Division of Apprentice-

ship Standards.

The new Division of Highwayi accounting and reporting system required comprehensive and detailed

development tor accounting personnel throughout the state. Training included a five-day developmental

program including coding, form usage and preparation, accounting and control procedures and accounting

and management reports. Here Oliver Pool, District 7 Maintenance (standing left), E. J. Wintermute,

hfeadquarters Training, John Gliebe, Fiscal Management and Ken Hammon, District 3 Accounting, teach

a class in District 10 {Stockton}. (See "Fiscal Management," page 68.)
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Alterations were made in the land-

scape maintenance classifications so

:hat landscape maintenance crews

::ould he brought under the direction

if highway maintenance superintend-

ents. The purpose was to provide

::loser coordination in the maintenance

af the highw av and its adjacent land-

scaping.

Changes in the division's accounting

system eliminated the need for book-

keeping machines and the 33 opera-

tors who manned these maciiines

throughout the state. As most of these

operators have had more than a dec-

ide of experience with the division,

every effort was made to retain them

through retraining in new assign-

ments. Ail of these employees have

been placed and changes in classifica-

tion are being completed.

In connection with the Governor's

program for equal employment op-

portunities, an ethnic census of divi-

sion employees was conducted. Efforts

to implement the division's long-

standing policy of nondiscrimination

are continuing through review of re-

cruitment and promotion procedures.

Statistics

On July 1. 1964. there were 16,758

employees on the Division of High-
ways" staff, an increase of 472 over

the previous year. The staff includes

8,872 engineering employees, 592

right-of-wa\- employees, 413 equip-

ment repair employees, 3.878 main-

tenance employees, and 3,030 clerical

and administrative staff personnel.

During the fiscal year, 1,633 promo-

tions were made.

During the current year, 19 em-

ployees were dismissed— 10 from per-

manent positions. T\\ enty-six were re-

jected during probation, none were

demoted, and 43 were suspended. A
total of 190 employees retired. Fifty

25-year awards were given, making a

total of 2,271 for the division.

During the year, 192 visitors from

35 countries were guests of the divi-

sion, generally under the auspices of

federal government programs. Discus-

sions and training programs, varying

from a few hours to several months,

w ere arranged for each individual.

The name of training activities used

by the Division of Highways include

planned individual development,

formal division training courses, and

workshops, interagency programs, on-

the-job training, and short courses at

colleges and or universities.

Formal training courses were given

in almost every job-related subject

and in orientation, management and

supervision, professional and technical,

engineering, right-of-way, mainte-

nance, and clerical, among others.

These courses took 312,855 hours, an

average of 24.36 hours per employee.

Supervision and Management

Formal training of supervisors used

46,935 man-hours, or 15 percent of

the total training time.

The major management training

effort during the fiscal year was the

installation of a new "management re-

porting system." This s\-stem is de-

signed to provide each supervisor, on

a monthly basis, accurate and up-to-

date summary information on the cost,

projects, and types of w ork performed

in his portion of the organization.

The regular "management and su-

pervisor\' ' course was given to super-

visors in engineering, right-of-way,

and staff functions, ^\ho had not par-

ticipated in the 40-hour course before.

This is a continuing program which
soon will have reached all current su-

TRAINING
pervisors and will be given to new-

supervisors as they are appointed. It is

a part of an overall management de-

velopment curriculum, which includes

formal training and development ac-

tivities for all levels of management.

Top level managers participated in

the interagency management develop-

ment program. Examples of courses

and workshops attended are the "Gov-
ernor's Annual .Management Con-

ference," "Regional Management
Conferences," "Data Processing for

Managers, " "Legislative Processes,"

"School of Management" and "Public

Administration."

A 16-hour critical path method
seminar, taught by representatives of

the Bureau of Public Roads, was given

to 62 engineers and administrative

staff personnel.

Technical and Professional

A wide variety of courses were

given this year throughout the divi-

sion in the professional and technical

fields.

.More than 1,500 engineers, aid and

technicians participated in a 12-hour

course, "Inspection Procedures for

Portland Cement Concrete Construc-

tion," which was presented by head-

quarters instructors. The course cov-

ered new developments in correct

procedures for the inspection and

testing of portland cement concrete.

An eight-hour "Effective Letter

Writing" course was given to 396

right-of-way agents.

Training in the use of electronic

data processing for engineering com-
putation was given to 458 engineers.

Within the districts, 153,424 man-
hours of training were conducted in

a wide variety of technical subjects.

Specialized Programs

Fifty-one employees also partici-

pated at state expense in training

presented by universities or other edu-

cational facilities. These courses intro-

duced new technology or developed

needed skills that could not be pro-

vided as efficiently through the in-

service training program.

Courses covered a wide spectrum

of technological training needs; such

as "Real Estate Appraisals," "Photo-

grammetric .Methods in Cadastral

Surveying," "Advanced Hydrology,"

"Technique of Using Radioisotopes,"

"Introduction to Industrial Statistics

and Quality Control," "Fundamental

Principles of Gas Chromatography

Chemistry," "Regional Economic

Analysis," and "Analog Computa-

tions."

Future Programs

In conjunction w ith the Governor's

Code of Fair Practices, Scott H.
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Lathrop was appointed human rela-

tions coordinator for the Division of

Highways. The role of the human re-

lations coordinator is to promote equal

job opportunity and fair employment

practices in accordance with the long-

established policy of the division.

A training course in "Cultural Dif-

ferences," to explain and implement
the equal opportunity program, was

scheduled to be given to all top man-
agers in the fall of 1964, to assure that

the Code of Fair Employment Prac-

tices is understood and carried out

statewide.

EMPLOYEE SAFETY
Safety Cemmitlees

There is a division safety committee

consisting of the deputy state highway

engineer, .Administration, as chairman,

the division maintenance engineer, the

equipment engineer, the engineer in

charge of personnel and public infor-

mation, and an attorney from the

Legal Department as members. The
safety engineer acts as secretary.

The division safety committee (a)

formulates the details of the safety

program within whose framework
the districts operate; (b) reviews

monthly reports of district committees

and makes recommendations relative

to the problems referred to in them;

(c) acts as a clearinghouse for safet}'

ideas and suggestions; (d) reviews and

acts on reports of accidents involving

Headquarters personnel; and (e) re-

views from time to time the effective-

ness of the program as carried out.

The district and departmental safety

committees are appointed by the dis-

trict engineers and depanment heads.

They meet monthly and are charged

with the following responsibilities:

(a) Reviewing motor vehicle acci-

dent reports and deciding on their

recordability; (b) interviewing state

operators or employees who have been

involved in accidents when it is con-

sidered advisable; (c) making recom-
mendations as considered appropriate;

(d) recommending disciplinary action

to the district engineers or department
heads when in the judgment of the

committee such action is justified; (e)

holding monthly meetings, with the

reports being submitted to Headquar-
ters; and (f) carrying out an educa-
tional program to acquaint highway
employees with safe work practices,

safety codes, hazardous operations,

accident causes, etc.

Safety Superviiors

Each of the 11 districts has a full-

time safety supervisor with part-time

Assisfant Safety Engineer Frank Bunyard (right) discusses a model of work area proteclion on multilane

freeways with District 4 (San Francisco) maintenance personnel.

safety supervisors assigned to the

Bridge Department, Service and Sup-

ply, Materials and Research, and

Equipment Departments. They serve

as secretaries to the district and de-

partment safet_\' committees, investi-

gate accidents, and do such work as

is necessary to carry out the program
and assignments determined by the

district committees.

Accident Analysis

All personal injuries and motor ve-

hicle accidents involving Division of

Highways personnel or equipment are

coded and processed by electronic

equipment to develop annual and spe-

cial statistical reports. The "American

Standards .Method of Recording and

Measuring Work Injury Experience"

is used as a basis of reporting and re-

cording accidents. Frequency and se-

verity rates are compiled monthly and

compared to previous monthly and

yearly rates to determine the pro-

gram's effectiveness.

With minor exceptions, there has

been a continuous reduction in fre-

quency rates of both industrial in-

juries and motor vehicle accidents

since the Safety Section was estab-

lished in 1941. The frequency rate has

been reduced from 22.08 in 1953 to

9.93 in 1963. The frequency rate for

motor vehicles has been reduced from

1.00 in 1953 to 0.63 in 1963.

The reduction in the personal in-

jury frequency rate has been accom-

panied by a reduction in the compen-

sation insurance rate per SlOO of

pa\roll. In 1953 the compensation rate

per $100 of payroll was 0.41 and in

1963 it was 0.37.

The frequency rate for personal

injuries is the number of lost-time ac-

cidents per million work hours of

exposure. For motor vehicles the fre-
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quency rate is the number of record-

able accidents per 100.000 miles.

The National Safety Council has

recognized the 1963 record of the Di-

sTsion of Highw ays as an outstanding

achievement and presented an award

for the accomplishment.

Employees of the di\Tsion who drive

highway motor vehicles are given a

driver improvement course by the

5afet>- section. New employees must

be given a road obsenation run by an

instructor or the employee's super-

visor before being allowed to drive a

state vehicle. The employees must

complete the lecture and psychophys-

ical test ^^^thin three months of their

emplo\"ment.

When an employee has three or

more recordable accidents or there is

a reason to question his attitude or

skill he may be referred to the Depart-

ment of .Motor \'ehicles for review

of his driving record or may be coun-

seled by representatives of the safety

section. If these steps prove ineffective

he may be "grounded" or disciplined.

Fire Prevention

The safet>" section maintains a con-

tinuous program of demonstration of

fire control by fire extinguishers so

that employees are familiar with dif-

ferent t>'pes of fire and the character-

istics of fire extinguishers and are

given an opportunity to use the equip-

ment.

Employee Merit Award Program

The division's employee suggestion

program is administered by the head-

quarters safety- section. The section

also coordinates the portion of the

State .Merit A\\ard Board program
which provides recognition for special

acts, special service and superior ac-

complishment.

Suggestions submitted during fiscal

year 1963-64 totaled 616. This repre-

sents an increase of 20 percent over

the 1962-63 total of 513. Other figures

on the program are as follows:

Number of inone>- awards-

Amount of money awards

56

$1,710

71Certificates of commendation-

—

Total amount of estimated sav-

ings resulting from adopted

suggestions where savings ca-

pable of being measured $54,900

Total number of suggestions

where award presented was
based upon intangible savings 38

State Liabiltty for Damoge Cloims

The safet>" section coordinates the

program of accident investigations

with the legal division and the districts

if the division may be involved in

damage claims.

The audio-Wsual section originates

and produces a wide variet>' of

graphic material and films for use in

employee training and public infor-

mation.

The section maintains a comprehen-

sive library- of colored slides on state-

wide highway scenes, conditions, and

operations. It also maintains a variet>-

of film, slide proiection. sound record-

AUDIO-VISUAL

ing. and other miscellaneous equip-

ment for departmental use for training

or public presentations.

Some of the material produced dur-

ing 1964 included; publications, re-

ports, or brochures on "W'ASHO
Conference," "Communications .Me-

dia," "Progress and Needs—Count>-

Roads and Qrv Streets." "Scenic

Highway Report Supplement"; sound-

slide presentation on "".Map Reading"

for Right-of-Way Training Academy;

motion pictures on "Concrete Pa\"ing

Methods," "Snow .Maintenance Equip-

ment." traffic studies on "Freeway Ca-

pacity." "Freeway Operation (Grades

and Interchanges)." "Bridge Rail Im-

pact tests."

Progress in the construction and the

planning of California's interstate sys-

tem and other freeways continued to

attract public interest during the year,

along with increased emphasis on the

engineering aspects of traffic safety-.

There was also evident an intensi-

fied concern with the aesthetic and

communit>- \alues aspects of highway
location and design, as reflected in

public hearings and in %\idespread dis-

cussion of route locations in the vicin-

ity- of state parks. Ne\\s releases on

scenic high\\ays, and particularly an

illustrated release on the roadside rest

program, received exceptionally \Wde
attention in the press.

The opening of important new sec-

tions of freeways and other high%\"ays

also drew a major share of public at-

PUBLIC INFORMATION
tention. These tangible signs of trans-

portation progress (see "California

Highways— 1964," begirming on page

5 ) were climaxed in the latter part

of 1964 by several major dedications

during National Highway \'\'eek (Oc-

tober 4-10). plus the opening of the

Donner .Summit Freeway on Inter-

state 80 in November.

These opening ceremonies were

planned and conducted by local or-

ganizations, with the district offices of

the Division of Highways supphing
information and sketch maps to news

media.

News releases were issued on an in-

creasing number of regular develop-

ments such as bid advertising and

opening, contract awards, completion

of projects, speed zones and construc-

tion progress, as well as on actions of

the California Highway Commission.

Several of the district offices also is-

sued periodic comprehensive counrv"-

by-counri" reports on the status of

planning, design and construction on
various routes.

News releases accompanied by
sketch maps were issued in advance of

district public hearings in connection

w\rh route planning studies.

Displays of free\\ay interchange

models at count>" fairs and the State

Fair were more extensive than ever.

Numerous other displays were set up,

especiallv during National Hieh«•a^

Week.
Television Series

Two new ventures in public infor-

mation were undertaken during the

November-December 1964 61



Scale models of freeway interchanges and other structures planned lor the Sacramento area and San Mateo County were leatured In an exhibit at the 1964

State Fair. The display, prepared by the Bridge Architectural Section, occupied double the usual space of the Division ol Highways exhibits at the fair. Bridge

Department representatives were on hand to answer questions.

year. One was a 13-\\eek series of tele-

vision shows in Los Angeles entitled

"King's High\\a\-," featuring frcc\\a\-

developments along with other activi-

ties of the Highway Transportation

Agency. Another was the neighbor-

hood distribution, with the aid of tiie

Boy Scouts of America, of informa-

tional leaflets concerning planned and

current highway construction.

Traffic safet\' information included,

in addition to established procedures,

the distribution of widely published

news releases on special safety proj-

ects in each district. Such experiments

as fog warning signs and wrong-way
ramp warning signs received statewide

and even nationwide attention.

Publicationi

The bimonthly magazine California

Highii-ayi ami Public M'orhs, the

principal publication of the Division

of HighM ays, continued to serve as a

source of general and technical infor-

mation and as an illustrated clironicle

of the state highway program for the

employees of the Department of Pub-

lic Works and for other interested

persons. The magazine also served as a

source of reprints on a variet\' of sub-

jects. Prints of its illustrations were

supplied on request to many writers

and editors all over the world as well

as in California.

A leaflet entitled "California's Free-

way Planning Team," prepared pri-

marily for the use of legislators and

public service organizations, was re-

printed during the year.

Thousands of copies of the latest

edition of "Freewav Facts" were dis-

tributed to persons attending public

hearings on freeway routes as con-

ducted by the district engineers of the

Division of Highwaws and by the

California Highwa\- Commission.

Employee bulletins were published

monthly by each district office and

some headquarters departments. Local

information was supplcnicnted by ma-

terial contained in the statewide "Clip

Sheet."

Representatives of the division con-

tinued to welcome invitations from

service clubs, chambers of commerce,

neighborhood groups and other organ-

izations to appear and provide infor-

mation on local and statewide highwa\'

matters. They also appeared on tele-

vision and radio programs, and were

availat)le at all times for interviews

w ith new smen.
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. Right-of-way
• The land on which state highways will be constructed

must be identified, valued, obtained, managed and
cleared to receive the proposed facility

Right-of-way Engineering

Few possessions are so rigorously

regarded as land, large or small, pri-

vate or public.

Determining the geographic and

legal identity of parcels of land re-

quired for right-of-\\ ay is fundamen-

tal to the acquisition process. Maps

must be made, descriptions written

and the required areas computed.

The right-of-way engineering unit

provides this service for all phases in

the right-of-way process, appraisal,

acquisition, management, and for itself

as keeper of the permanent public rec-

ord.

Appraisal

Property owners and taxpayers are

particularly concerned with the price

which will be paid for right-of-way.

The appraisal unit, using universally

acknowledged methods, provides val-

uation reports on every parcel of land

to be acquired for highwa\' purpose.

The determination of fair 7>mrket

Viihie, that unique price \\ hich is wil-

lingly offered and accepted in a sale,

is the criterion controlling the work
of appraisals.

Statewide, at every locale where
highway construction will occur, the

right-of-way appraiser has made a

detailed search and study of the real

estate market. Community" character,

economic environment and sales his-

tory are meticulously analyzed and

Interstate 280 will serve on area of Sonta Cioro County which is rapidly undergoing the transition from agricultural to intensive residential uses. This aerial

view shows the completed section eastward from the Saratoga Avenue Interchange (center}, with construction underway on a four-mile section extending west-

ward into Cupertino.



carefully related to the required prop-

erty.

Acquisition

All other aspects of the right-of-

wav function are oriented to the sup-

port and success of this unit. Its re-

sponsibilit)' is to deliver the right of

occupancy of required land space

into the title of the state, within al-

lotted time.

Negotiated settlement, through am-

icable relations and mutual respect, is

the California polic>- for right-of-ua\-

acquisition. This is accomplished by

right-of-way agents who are appreci-

ative of the property owner's circum-

stances and skilled in the fields of title,

escrows and real estate economies.

Despite increasingly complex cir-

cumstances, public acceptance of the

concepts and practice of the acquisi-

tion program is reflected, \ear after

year, in the low percentage of cases

involving condemnation. Of all acqui-

sitions this fiscal \ear, only ?.9 percent

required that compensation be deter-

mined by contest in the courts.

Property Management

The preceding activities deliver

properties of varied character into

public ownership. Rarely are they

ready for use as right-of-way.

Whether the land is raw or highly

improved, the province of property

management is to prepare it for the

certification—"clear for construction."

The unit also assists both individuals

and communities through the transi-

tion occasioned by proposed highwa\"

construction. .Many of the properties

arc capable of productive interim use.

A sound program of rentals, leasing

and sale of useful improvements, not

onl\- lessens the abruptness of re-

habilitation, but in 1963-64 also recov-

ered $15,150,000, thereby effectively

stretching right-of-way acquisition

dollars.

Relocation advice and assistance is

extended on request. Although the

relocation advisory assistance program
has been widel\- publicized, only 4
percent of eligible persons subscribed

to this available service in 1963-64.

Utilities

The utilities unit's contribution to

the production of highway rights-of-

way 6.8 percent of the 1963-64 right-

of-way expenditures.

The service and supply of commod-
ities furnished b\- the utilities industry

in California (water, power, gas,

drainage, sewers), requires a network

of facilities second only to higiiwavs.

.•\voidancc or adjustment of conflict

in these networks is a major concern.

A mutual program of planning and

cooperation developed and intensified

1963-64 RIGHT OF



HOTO ABOVE: This television camera mounted on the new two lane Calde-

oft Tunnel bore on Route 24 will keep maintenance personnel posted on

raffic conditions. Increasing traffic volume could show the need for switching

n additional fans and blowers. PHOTO BELOW-. The Santa Monica-San
*iego Freeway interchange in Los Angeles, looking south along the San

Diego Freeway.

PHOTO ABOVE: A sect on of the Interstate 5 Freeway near the City of Mount
Shasta (foreground) was completed in November. The interchange at Lake
Street is at lower right. Lake Street will be extended by the city to the

Everitt Memorial Highway (center of photo), the route to the ski area. PHOTO
BELOW: Looking north along a section of Interstate 580 Freeway through
San Leandro, completed this summer. The loop of Grand Avenue (left) was
used as a detour during construction. The trees across the middle distance

delineate San Leandro Creek.
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• The Division of Contracts and Rights of Way is the

Legal Division of the Department of Public Works and

renders a variety of legal services to the department

and its Division of Highways

The following tabulations indicate Inc., for damages from an automobile

the volume of work performed b\- the accident which occurred on the San

Legal Division involving court appear- Francisco-Oakland Ba\ Bridge during

anccs before various administrative 1962.

agencies for the past fiscal year. Arizona liad paid workman's com-

pensation benefits to one of its cm-
Condemnation Proeeedingj ^

i i-« £ w
pl()\ CCS, the Dean or \\ omen at

Some idea of the volume of the
(--,.,j,^j Can%on College, and alleged

condemnation casework is given 1)>
^,^.,^ ^,^p ^^.^^ injured as a result of a

the tollouing tabulation: (The parcel dangerous condition on the bridtjc.

count IS based on a count of parcels
f^^^ ^^ Supreme Court denied the

in condemnation resolutions.)
petition of the State of Arizona and

Suits filed 448 wiiich implied that the action should
Parcels involved 2,165 be brought in State court rather than
Defendants iinolvea 14,205 •

i t t f c- /->

Suits closed 604 '" ^^'^ ^ -S- Supreme Court.

Contested trials 266 In another federal decision, the

Uncontested judgments 384 Court of Appeals for the Ninth Cir-
Default judgments _ 31

^.^^-^^ decided in U.S. v. StiUc of Cali-
Suits pending 7-1-65 - 1,004 ^ . , i rr •- j c. - u
Suits pending r^50^4 _ 848 f^rnm, that the United States could

sue the State of California in U.S.
The total suits closed, 604, repre- District Court for damages allegedK

sented total awards of $29,427,868.79 resulting from negligent acts of state

and represented 1,432 days in court. employees in starting a fire in a na-

Appeiiate Coses tional forcst and in attempting to e\-

n, • 1 i^ 1 .1 I 1 tiniriiish it. State hitjhwa\ construc-
Dunni; the fiscal year the Legal ,

^
, ,

•• , ,

Division' prepared more briefs and """ work was being carrjcd on in the

argued more appeals, both in state and Angeles National Forest by the D.vi-

fcderal courts, than in prior years.
^''•" "^ H'ghwa>s with the assistance

Decisions were rendered in People v. "^ P""'^"" '"'"".'^ laborers.

Joves, 218 Cal. App. 2nd 747; People I ^c Legal Division has filed a pcti-

V. IJILinl, 219 Cal. App. 2nd 368;
""" f"r ^ ^^'"'^ "^ certiorari in the

People V. Ed^jr, 219 Cal. App. 2nd ^'-S- Supreme Court, contending that

381; People v. City of Los Angeles, the decision is erroneous and that the

220 Cal. App. 2nd 345; People v.
•i'-t'"n '-•'^"""t t>c brought against the

Lagiss, 223 A.C.A. 24; People v. Bni- State of California in the U.S. District

sati, 223 A.C.A. 718; People v. Fi7ik\
C.uurt.

226 A.C.A. 27; Miles v. Superior Frontage Rood Benefits

Court (unpublished opinion); U.S.A. Two decisions in coTulcmnation pro-

V. St,ite of California, 328 F. 2nd 729; cecdings should prove most helpful in

and State of Arizona v. State of Call- establishing siKcial benefits as a result

fornia, 84 S.Ct. 1330. nf the construction of frontage roads.

The most unusual decision con- In People v. LillarJ, defendants' prop-

cerned an attempt by the State of ert\- fronted on US 40 and had direct

Arizona to invoke the original juris- access thereto at three locations. .-Xs a

diction of the U.S. Supreme Court result of the condemnation suit, de-

and sue the State of California and fendants' remaining property had no

its contractor, Charles L. Harney, direct access to US 40, but fronted on

a newly constructed frontage road.

The iur\' verdict, awarding defend-

ants nothing for severance damages

(and finding special benefits in the

amount of 532,000) was upheld on

appeal.

The facts were somewhat similar

in People \. Edgar, where defendants

former frontage on and access to a

state highwa\' were replaced by the

construction of a new frontage road.

The jur\- found that the special bene-

fits to the remaining property- far ex-

ceeded the severance damages, and the

judgment was affirmed on appeal.

People \. City of Los Angeles was

a proceeding to condemn a portion of

Criflith Park for freeway purposes.

A difficult question had arisen as to

the proper method of valuation of

park property. The court rejected

both the "public trust" theory that

the valuation should be nominal when
transferred from one public agency

to another, and the "federal substitu-

tion" rule under which the measure

of compensation is the cost of supply-

ing a substitute facilit)' of substantially

equal utilit\ . The court also held that

it was error to value the property on

the basis that it could be used only

for park purposes and that it could

not be sold. I'hc proper test, the court

held, is the fair market \alue of the

propertN- in terms of what private

purchasers would be willing to pay

for it if it were placed on the market

available for all uses to which it is

adapted.

Several other cases are now pend-

ing before the appellate courts, aw ait-

ing argument or decision, including

two ver\- important cases involving

the constitutionality of the 1963 Cali-

fornia Tort Claims Act. which regu-

lates the tort liability of all govern-

mental entities. (Flournoy v. State of

California, and Hayes v. State of Cali-

fornia.)

other Lit!gotion

In addition to the condenmation

proceedings, the department's attor-

nc\ s handkil a large number of mis-

cellaneous cases. The following fig-

ures cover a wide variety of litigation

and indicate the sizable increase in this

phase of the department's work:
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At the start of the fiscal \car there

rtere 759 cases pending; 738 cases

were filed during the year, for a total

)f 1,497 cases being processed. I here

^\ere 651 cases closed during the \ ear.

lea\ing S46 cases pending on June lO.

1 964.

Some of these cases m\'ol\"c claims

for damage to state high\va\ facilities.

>uch as bridges, signals, guardrails, or

damage to state vehicles, or unlawful

detainer actions. During the fiscal year

LTollections from these cases by the

division amounted to 5115.5.31.4.'^.

The case total includes man\- cases

u here the department w as represented

is a defendant, such as inverse con-

demnation, suits b\- contractors for

Additional compensation on construc-

tion contracts, proceedings for dam-

ige to public propert)' by reason of

rhe state highway operations, and

>uits filed because of alleged danger-

ous or defecti\"e comiition of state

high\\ a\ s. and suits for injunction

igainst the state and its contr.ictors

enjoining the construction and build-

ing of highways.

Other t\-pes of suits, such as stop

notice actions, are defended h\ the

department, and interpleader actions

ha\e been filed by the department in

\\ hich it assumes a neutral position

between the contractor and the party

suing on a stop notice.

Proceedings Before Public Utilities

Commission

The division handles matters before

the Public Utilities Commission hav-

ing to do w ith crossings of grade at

highways and railroads and the con-

struction of grade separations. The
follow ing tabulation indicates the vol-

ume of work handled b\" the di\ision

in this category:

Fiscjl Vejr 1963-6-t

-Applications pending (decisions not

issued) 6/30/65 10

-Applications pending (decisions

issued) 6/.30/63 . .. 24

New applications filed during year - 27

Total applications before P.U.C. 61

Decisions received during year 53

-Applications pending, June 30. 1964 8

In addition to formal applications,

nine prijcecdings under P.U.C. Gen-

A rotary broom c/eoning a gutter on the Boyshore

Freeway south of Son Francisco.

eral Order 88, relating to crossings at

grade, were processed and six are still

pending. In all instances the approval

of the Public Utilities Commission

iinist be obtained as to engineering

details and, in the event of a failure

to reach an agreement with the rail-

road in\'ol\ed as to apportionment of

cost, the applicant seeks such deter-

mination b\- the Public Utilities Com-
mission.

Board of Control and Other Claims

Claims against the state by reason of

activities of the department are filed

with the State Board of Control. The

following tabulation illustrates the vol-

ume of work:

\umber of

clamts Avwimt

Pending on 7/1/63 - 153 512,477,674.27

Filed - 387 27,943,087.36

Total 540 540,420,761.63

Claims disposed of 475 58.368,494.59

Pending 6/30/64 . 65 2,052,26-.04

There was an increase of 78 claims

filed f)\er the previous \ear, amount-

ing to Si -3,039,956.55. This was an in-

crease of 25 '4 percent. The principal

t\ pes of Board of Control claims as

listed above are for negligence, dan-

gerous or defective condition of state

highwa\ s, breach of contract, and in-

verse condemnation.

Liability Expanded

I'he increase in the number of

claims filed w ith the board is due in a

large part to the recent decision by

the California Supreme Court in the

case of Miiskopf v. Coniiii^ HospitM

District, 55 Cal. 2d 211. This decision

greatl)' expanded the liabilit\' of the

state, particularly for accidents arising

out of the dangerous or defective con-

ditions of state highwa\s.

The 1963 session of the Legislature

enacted Chapter 1681. which expands

the liabiiitN- of the Department of

Public Works. The legislation makes

the state liable for the negligent acts

or omissions of its employees as well

as for the dangerous condition of pub-

lic propert>'. including state highwa\s.

I'his liabilitN w ill necessitate the care-

ful in\estigation b\- Division of High-

w a\ s personnel of all claims. Because

of the Miiskopf decision and this leg-

islation, the number of claims have in-

creased substantiall\- as well as the

work in investigating these claims and

the handling of the resulting litigation.

Contractors' claims before the State

Highwav Engineer's Board of Review
for additional compensation ha\e in-

creased notably. These claims have re-

(juired considerable w ork, both in the

anal\ sis and handling of claims and

in the resulting litigation. Directly

proportional to the number of Board

of Re\iew hearings is the increased

number of lawsuits against the depart-

ment arising out of construction con-

tract claims.

House Counsel Work

The "house counsel work" of the

division has also show n a decided in-

crease. This work consists of legal

opinions directed towards preventing

litigation rather than engaging in liti-

gation after damage has occurred.

Other routine work has increased,

such as approval of contracts and

leases, reviewing forms and accident

reports. This w ork is directly propor-

tional to the increased volume of the

highwa\- program. In addition, there

were 33 contested hearings before the

State Personnel Board, an increase of

3 over the previous fiscal year.
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Mdnagement
Adminisfration of all accounting activities of the Division

of Highways, and the other Divisions of the Department

of Public Works, is under the direction of the

Comptroller of the Division of Highways and his staff

Organization

Organizational changes during the

fiscal \ear inckidcd the establishment

of a position of Deput\" Comptroller

and four Assistant Comptrollers, with

each of the Assistant Comptrollers re-

sponsible for one of the following

areas:

1. Budgetary and control and toll

bridge accounting,

2. General administrative account-

ing,

3. Federal aid and special activities,

and

4. Accounting s\stems.

The accounting tunction of the

City and Count\- Projects Department

was transferred to the Fiscal Manage-

ment Department, although the physi-

cal location remained in the Cit\' and

County Project Department to facili-

tate the work w itiiout creating dupli-

cate files.

\^'ith tile establishment of the Divi-

sion of Ba\' Toll Crossings on Novem-
ber 18, 1963, many accounting changes

were necessar\' to accommodate the

responsibilities assigned to this division

which had not been performed by the

superseded Division i)f San Francisco

Bav Toll Crossings. These new re-

sponsibilities included the operation

and maintenance of existing toll

bridges, formerly a Division of High-
ways Bridge Department responsibil-

ity, and the planning for new toll

crossings in various areas of Califor-

nia. The Bay Bridge .\ccounting Of-

fice was transferred from the Division

(if Highways to the Division of Bay
Toll Crossings.

The accounting function for the

Division of .Xeronautics was trans-

ferred from the Department of Gen-
eral Services to the Division of High-

ways.

Fiscal Management Improvement

1. The backlog of unbilled federal

reimbursement was reduced 522,800,-

000. This compares w ith the reduction

of $18,000,000 during the preceding

year. Not only did this improve the

cash balance of the State Highway
Fund, but it also increased revenues

through investment of temporary cash

surpluses.

2. A procedure was developed to

charge use of construction warning

signs against highway projects on a

rental basis. The new procedures, will

permit the collection of approximately

1100,000 additional per year of fed-

eral funds on interstate highwa>' proj-

ects.

A seminar for diitricf accounting officers of /he Division of Highways wos held in Sacramento on June 4 and 5. 1964.

nil



3. In May 1964, approval of the Bu-

;au of Public Roads was obtained for

le reimbursement of state audit costs

I connection with the examination of

)rce accounts of contractors working

nder the provisions of a federally ap-

roved construction agreement relat-

ig to the interstate program.

4. The payment for credit card de-

veries of petroleum products was

lifted to the Equipment Department,

"his change permitted a more efficient

andling of voluminous deliver}- tags

nd facilitated the adoption by the

quipment Department of equipment

ites covering complete costs of oper-

cion.

5. The consolidated reporting of

lies of tangible personal property was

hiftcd from the Equipment Deparr-

icnt to the Fiscal .Management Office,

"his resulted in more efficient report-

ig to the Board of Equalization for

ales tax collected by the Division of

^igh\\ays, and eliminated one copy

if accounts receivable invoices.

6. Effective January 1, 1964, a pro-

edural change affecting deposits in

he Condemnation Deposit Fund was

dopted which expedited federal re-

mbursement covering such deposits

or acquisition of rights-of-May on the

nterstate highway system. This revi-

ion improved the cash position of the

Jtate High%\ay Fund by approxi-

nately SI 1,000,000.

7. Between May 1963 and January

1964, the accounting input equipment

n the district offices was replaced

A ith ke> punches and verifiers \\ hich

ire compatible \\ ith the Headquarters

Dffice computers.

Toll Bridges

The establishment of the Division

jf Bay Toll Crossings on November

18, 1963, with complete responsibility

for toll bridge operations, as \\ell as

construction, did not remove toll

bridge accounting, fiscal and insurance

responsibilities from the Fiscal .Man-

agement Department of the Division

of Highways. The involvement of the

Fiscal Management Department arises

from:

1. Director of Public Works Order

General No. 6, naming the Comptrol-

ler of the Division of Highways as the

Chief Fiscal Officer of the Division of

Bay Toll Crossings, and

2. Appropriations from the State

Highway Fund for toll bridge main-

tenance, toll crossing feasibility, stud-

ies, and preliminary engineering of

approved crossings.

During the year, a number of im-

portant toll bridge financing and

fiscal matters required active participa-

tion by the Fiscal Management De-

partment. Seven of these are cited:

1. Carqninez Strtrit Bridges Refwidiiig

Bonds

The unusually favorable bond mar-

ket in the summer of 1963 led to a

recommendation to the Toll Bridge

Authority to authorize the sale of

refunding bonds in the amount of

S"5,000,000 to refund the oustanding

Carquinez Strait bridges bonds. In all.

considering the cost of the call pre-

miums on the outstanding 533.390,000

of Series B bonds, there was a net in-

terest saving of approximately $1,000,-

000 on this transaction. Another ma-

jor benefit of the preceding transaction

was that it freed 510,000,000 for the

construction of an additional bridge

approach from IS 80, in the vicinit\' of

Cordelia, to the Benicia-.Martinez

Bridge. This could not have been done

until the restrictions of the prior bond

issue were eliminated by the retire-

ment of outstanding bonds. This 12-

mile connection to the Benicia-Mar-

tinez Bridge from IS 80 is thus being

provided years before it could have

been constructed w ith State Highway

Fund money.

2. San Fr'ancisco-Oaklaud Tiwishay

Tube

Sections 30770-30782, of the Streets

and Highways Code, pledge toll rev-

enue of the three bond-free bay

bridges, earned after December 31,

1964. to pay the cost of construc-

tion of the Transbay Tube for rapid

transit. .\n agreement has been exe-

cuted between the Department of

Public ^^'orks and the Bay Area

Rapid Transit District (BARTD),

providing for progress payments to

B.\RTD"not to exceed $4,500,000, to

finance the cost of preliminary engi-

neering and right-of-way.

3. San Diego-Coronado Bridge

The California Toll Bridge .\uthor-

itv, on .May 14, 1964, authorized the

Department of Public \\'orks to pro-

ceed w ith the design and acquisition of

right-of-wav for a toll bridge from

San Diego to Coronado. Funds total-

ing 53,600,000 have been appropriated

from the State Highw ay Fund b\- the

Legislature to cover these costs. High-

way funds expended are repayable

from proceeds of the sale of toll rev-

enue bonds.

4. Southern Crossing Studies

Financial and engineering studies are

in progress to determine the feasibility

(if constructing additional toll cross-

ings of Snn Francisco Bay south of the

San Francisco-Oakland Bay Bridge.

The location, design, and number of

additional crossings ha\"e not yet been

established, but the Fiscal Management

Department produced several financial

projections to assist the Toll Bridge

Authority in considering the financing

problems.

5. Vincent Thomas Bridge Opening

On November \5, 1963, the Vincent

Thomas Bridge, between San Pedro

and Terminal Island, was opened to

toll traffic. Fiscal Management estab-

lished a bridge operating fund with

the State Treasurer and provided the

Division of Bay Toll Crossings with

accounting procedures.

6. Toll Bridge Insurance

The Comptroller of the Division of

Highways is responsible for adminis-

tering the toll bridge insurance pro-

gram. Present insurance coverage on

all toll bridges is 5195,000,000, of

which §163,000,000 is physical dam-

age insurance, and 532,000,000 is use

and occupancy insurance. During the

1963-64 fiscal year, a major accom-

plishment was the renewal and in-

crease of the physical damage insur-

ance on the San Francisco-Oakland

Bay Bridge to 555,000,000. Previously,

the most coverage that could be ob-
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rained for the "Bn.N IJiiiigc" was S3?,-

00S,494, w ith an additional 59,037,500

for a loss in excess of 540.000,000. It

would lie desinihlc to cany coverage

in the amount of SO percent of the

replacenicnt value, the amount speci-

fied in bond resolutions for honded

bridges.

7. Invcstmoit of I'liiids

1 he Comptroller also administers

the temporarx investment ot toll rev-

enue funds and boiui funiis in U.S.

government securities. On Juiu' >i).

V)(A. the par value of investments held

for toll bridge funds bv the State

Treasurer amounted to 561,865,000.

Investment income for the vear was in

the total amount of 52,326,227.94.

Training Activities

A nKi|(>i- elffirt of the liscal Man-

agement Department during the year

consisted in [larticipation for prepara-

tion for a simplified accounting sv stem

to be installed Julv 1. 1964. .\s a por-

tion of this effort, an extensive train-

int; program v\ as ciHuiucted. I his con-

sisted of three subprograms:

1. Training of 1.400 management,

engineering and right-of-way person-

nel at the senior level and above. 1 his

training was conducted t)v ,i four-man

ream, headed by the division rraining

officer. This training effort occupied

a major portion of the time of these

team members from November 196?

through .\pril 1964.

2. Training of accounring personnel

in all disrricrs and ar Hcadipiarrers.

This rraining consisred of five full

da>s of insrrucrion in each district, and

was conducteii bv another four-man

team, heailed bv the assistant division

training officer, supplemenreii l)v three

representatives of Heail(|uarters Office

fiscal Management Department. Dur-

ing the final month, a representative

of District " replaced one of the fiscal

management members. This training

required the full rime of this team

from Januarv 1964 through June 1964.

{Sec photo oil piii^c SS.j

3. -\n intensified training for district

accounting officers in a two-day semi-

nar, June 4->, 1964. (Sec Photo.)

Because of the large backlog of un-

billed federal aid and tlie loss of sev-

eral kc>- staff members, an intensified

training program was conducted in

federal aid vouchcring procediues

from October 1963 through January

1964.

In onier to insure effective perform-

ance of rhe accounring function for

the citv and county projects unit, on

April 21-22, 1964, a two-da>- training

course w as conducted at Headijuarrers

for rwo represcnrarivcs from each dis-

tricr. Ihis course covered rhe starures,

including the new Colliei'-l'tiruh Lo-

cal Transportation Act. administration

problem solving, and niethiKls. forms,

and procedures applicable to this ac-

counting function. This coiu'se was

foll(iv\cd bv a four-hour training ses-

sion in five districts, where a need for

additional training developed.

Financial Data

Ikidgcted revenues for the 1963-64

fiscal vear amounted to S7S 1,S47,76S,

of which 5264,1 S6,l 21 remained to

be collected on June ^0. 1964. Rev-

enue not received consists of 5250,-

6~().^62 of federal aid and $S, 5 16,259

contributions from state and local

agencies and other somx-es, which w ill

be collected as applicable work is coni-

pleteti. T.xpenditures and obligations

incurred applicable to the fiscal vear

eniled June 30, 1964. amounted to

573 3,543,416.

Freeway conitruclion on Roufe 58 in mountainoui lerrain wesf o^ lehachapi, Kern Counly.



1965-66
The California Highway Commis-

ion on October 30 budgeted S612.-

1-32,000 for state highway construc-

ion purposes, including rights-of-way

md engineering, for the 1965—66 fiscal

ear.

This figure, up S 34.020.000 from the

96-1-^5 highway budget adopted a

,-ear ago. contains $431."8 1.000 for

naior construction and improvement

including engineering); $158,651.-

)00 for rights-of-way, plus smaller

imounts for contingencies, resurfac-

ng programs, signs and striping, traf-

ic safety projects, highwav planning

itudies and minor improvements.

In submitting the budget to Gov-
:mor Edmund G. Brown. Robert B.

Bradford, chairman of the commission

md Administrator of the Highway
Fransportation Agency, pointed out

:hat the newly adopted budget will

provide for about 350 miles of new
Tiulti-lane freeways and adding lanes

3n another 3 ".2 miles of e>Li5ting free-

ivays.

"Freewavs are well recognized as

:he best solution to the safet>- prob-

lem on our overcrowded highways."

Bradford said. "We wish we could

finance all the needed freeways at

ance. In line w ith Governor Brown's

emphasis on maximum traffic safety,

the ne« budget also provides substan-

tial funds for spot safet\- projects as

cune correction, widening, and chan-

nelization on certain sections where
freewa>" construction is not yet fea-

sible."

Construction emphasis in the new

budget continues on Califorrua's 2.173-

mile share of the national system of

interstate and defense highways. The
budget contains $31".442.281 in fed-

eraffunds. of which S266.988.400 is

included for the completion of this

system, which by federal law. must be

accomplished by 1972.

"As in the past few years." Brad-

ford said, "our progress on the inter-

state freeway system is on schedule

except in San Francisco. We placed

our early interstate moneys on free-

wa\' routes in the more expensive

metropolitan areas where traffic vol-

umes were greatest. Now we are con-

centrating on interstate projects con-

necting these metropolitan areas and

on long sections in more rural and

desert areas.

"For example." he continued, "the

new budget authorizes projects cost-

ing nearly S50.000.000 to construct 13

miles of the eight-lane Interstate 5

Freeway, and to do the heavy grading

for an additional 12.4 miles, in the dif-

ficult terrain along the Ridge Route

south of the Kern-Los Angeles county

line.

"Also, the new budget provides

funds for projects totaling more than

S 34.000.000 on the Westside Freeway

(Interstate 5 and 580). a new route

along the west side of the San Joaquin

\'allev. with spurs to the San Fran-

cisco Bay and Stocl^ton-Sacramento

areas.

"This money will buy about 42

miles of full freeway in Merced.

Stanislaus and southern San Joaquin

Counties." Bradford said, "plus an

additional 45 miles of preliminary

construction work in Fresno and Kern

Counties."

He noted that when two projects

alreadv under construction and the

42-mile section are completed, motor-

ists w ill be able to travel from the San

Francisco Bay area to US 99 south of

Chowchilla in Madera Count>- via the

Westside Freeway and Route 152 east-

erly from near Los Banos. pending

completion of the southerly section of

the Westside Freeway a few \ears

hence.

The commission chairman added

that the new budget provides $6,229.-

000 for landscaping, functional and

tree planting along various freeway

routes.

As it did last year, the commission

approved some projects which are

only partly financed in the 1965-66

budget, but which under current

federal and state procedures can be

placed under contract in their en-

tirety w ith the assurance that the bal-

ance will be included in the 1966—6"

budget.

Budget
It also allocated S48.740.000 to

finance the balance of projects total-

ing $106,602,000. which were ap-

proved in the 1964—65 budget.

In addition to the construction items,

the commission budgeted $79,200,000

for state highw ay purposes other than

construction, including $48,000,000 for

maintenance; $15,500,000 for adminis-

tration; $6,050,000 for maintenance of

landscaping, functional planting and

safety roadside rests; $5,000,000 for

buildings and land; $3,500,000 for high-

way research and development; $1.-

100.000 for honor camps; and $50,000

for legislative claims.

A third budget segment totaling

$149,401,526 was allocated for func-

tions not under state highway juris-

diction.

The largest nonstate highw ay items

are $72,502,857 for construction and

rights-of-way for streets and roads on

the select system of cities and coun-

ties as established by the 1963 Legisla-

ture, and $50,492,857 for improve-

ments and maintenance work on city

streets.

The other such items are $8,600,873

in federal aid for county roads on the

federal aid secondaiy s\'stem, and

$4,107,439 in state funds to counties

for use in matching these federal

funds; $5,000,000 in state funds to

help finance railroad grade separation

projects on local streets and roads;

$3,396,500 in state funds to pay part

of the cost of extending federal aid

secondare" count>' roads into urban

areas; $3,670,000 for maintenance of

state-owned toll bridges; $1,500,000 in

engineering funds for cities; and $131.-

000 for administration of the Outdoor
Advertising Act.

The total estimated revenue from

all state sources is $514,990,758. a gain

of $33,705,336 over such revenue for

the present fiscal year. It will derive

from $3'5, 339,286 in gasoline taxes,

$90,720,472 in motor vehicle fees.

$29,800,000 in taxes on diesel fuel,

$15,500,000 in taxes on for-hire ve-

hicles, $3,500,000 in interest, and $131.-

000 in outdoor advertisins fees.
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1965-66 State Highway Budget by Region, Counties
NOTE 1 —The term "freeway" means o mullilone divided highway with full occess control, no crossings ot grade, no stoplights ond no left-turn movements.

An "expressway" has the some access control as the freeway but does permit left turns and crossings at grode at some intersections which may or may not be

signolized. "Two-lone expressways" are two-lone highwoys with some meojure of occess control, ond ore usually planned for future expansion to four lanes.

NOTE 2 — Projects which overlap county lines ore listed in both counties.

NOTE 3 — Construction contracts financed in this new budget moy be awarded beginning Jonuory 1965, right-of-way funds moy not be spent until July 1, 1965,

the stort of the fiscal yeor.

NOTE 4— At the 1963 session of the Legislature, o bill was passed which renumbers the state highwoy routes effective July 1, 1964. Projects in this budget

ore listed by both old ond new route designations. If only one route number appears, the route number will not change.

NORTH COASTAL COUNTIES PROJECTS
Del Norte County

Complete paving of the two- and four-

lane US 101 Freeway l)ctwccn 0.9 mile south

of the Humboldt-Del Norte county line and

0.2 mile north of its junction with Route

169, a distance of 5 miles. I'.stimatcd cost,

SI, '00,000. (Grading, construction of an in-

terchange with Route 169, and constructi<m

of a bridge across the Klamath Ri\er and

its overflow channel are in progress.)

Humbo'd Cojnty

li.xtend the four-lane US 101 Freeway

(under construction or completed between

Dean Creek south of Phillipsville and Engle-

wood) another 7.7 miles northerly to 4.2

miles south of Scotia, with interchanges at

Rcdcrest, the southern entrance to Pepper-

wood, and the old US 101 Highway south

of Jordan Creek. F.stimated cost, 57,100,000.

Complete paving of the two- and four-

lane US 101 Freeway between 0.9 mile south

of the Humboldt-Del Norte county line and

0.2 mile north of its junction with Route

169, a distance of 5 miles. F.stimated cost,

SI.'OO.CKX). (Grading, construction of an in-

terchange with Route 169, and construction

of a bridge across the Klamath Ri\er and
its o\errtow channel are in progress.) (This

project repeated above in Del Norte

(^)unty.)

Construct a bridge across Redwood Creek

on Route 299 approximately 1 mile south of

the existing bridge, 16 miles cast of Blue

Fake. Fstimated cost. S->I5,()00. (This project

is part of tw o-lanc expressway construction,

completed or in progress, between Lord
I His Summit, 12.6 miles east of Blue Lake,

and 2.2 miles east of Redwood Creek.)

Replace a structurally inadecjuate bridge

across Willow Creek on Route 96 and con-

struct 6 mile of tw o-lane expressway ap-

proaches in Willow Creek. F.stimated cost,

S41 5,000.

Improve curves on portions of Route 36

between 1.5 and 9.6 miles cast of Bridge-

ville. Fstimated cos:, S100,000.

Rights-of-way on various state highway

routcs-S93 5.000.

Lake County

Construct a two-lane expressway on Route

29 between 1 mile south of Kelseyville and

Route 175, a distance of 6.2 miles. The
project involves constructing a bridge across

Kclse\- Creek. Fstimated cost, 51,900,000.

Rights-of-way on various state highway
routes-S240,006.

Mendocino County

Construct 1 mile of Route I on new

Hgnmcnt to replace an existing bridge

.icross .Mallo Pass Creek with a reinforced

concrete arch culvert, approximately 1

1

miles north of Point .\rena. Fstimated cost,

S8"0,000.

Replace a structurally deficient overhead

on US 101 across the Northwestern Pacific

Railroad tracks, approximately 1.4 miles

south of Flopland. with a new structure on

same alignment. Fstimated cost, 5170,000.

Rights-of-way on various state highway

routes-S765,000.

SACRAMENTO VALLEY AND NORTHERN VALLEY PROJECTS
Butte County

Widen Route 99 from two to four lanes

between 1 mile south and 0.3 mile north of

Gridley. I stimatcd cost, S300,(X)(), of which
the state w ill pay 5290,000, and the cit\- and
county the balance.

Rights-of-way on various state highwaj'

routes-S3 5.000.

Colusa County

Rights-of-way on various state highway
routes-S7}5,000.

El Dorado County

Widen an existing two-lane section of US
50-Route 89 to four lanes between 0.8 mile

and 0.2 mile south and between 0.2 mile and
1.5 miles north of the Tahoe N'alley Wye.
l-.stimated cost, 5310,000.

.\dd passing lanes on US 50 3 miles west

of Strawberry and just cast of Phillips. Esti-

mated cost, 5500,000.

Rights-of-way on various state highway
routes-S930,000.

Glenn County

53,85I,(X)0 to complete the financing

of two four-lane freewa\ projects on Inter-

state 5 between two miles south of Willows
and the Tehama county line, with inter-

changes at Route 162 in \\ilk)ws, Ct)unty

Roads 39, 33, 57B, 16, 7, and Route 32-Neu-
ville Road. The project includes extending

Route 162 and Route 32 westward from

their present termini at the existing highw a\'

in Willows and Orland to the new freeway.

Fstimated cost, 511,651,000, of which S7,-

800,000 was budgeted in the 1964-65 fiscal

>ear.

Rights-of-way on various state highwa\

routcs-SI00,006.

Lassen County

Construct a two-lane expresswa\ on Route

36 between 1 mile west of Devil's Corral

and 0.6 mile west of Fagle Lake Road, and

widen and add a truck climbing lane for

westbound traffic between 0.6 mile west of

Fagle Lake Road and Main Street in Susan-

ville, a distance of 8.2 miles. I'stimated cost,

52,030,000.

Rights-of-wa\' on various state highwav

routes-S50,000.'

Modoc County

Construct a lu o-lanc expressway on US
395 between 0.5 mile north of the Lassen

countj line and Jess N'alley Road at Likely,

a distance of 2.9 miles. (Fhis will complete

two-lane expressway construction between

1 mile south of the Lassen-Modoc county

line and 6 miles south of .Mturas, except

for a short section in I.ikch.) Fstimated

cost, 5430,000.

Rights-of-way on various state highway

routes-S90,000.

Nevada County

Rights-of-way on various state highw a>'

routes-53 50,000.

Placer County

Widen the Rocky Ridge Road Inter-

change and revise ramps on the Interstate 80

Freeway in Roseville to accommodate the

widening of Rocky Ridge Road from two

to four lanes and the future widening of

Interstate 80 from four to six lanes. F.sti-

mated cost, 5970,000.

Construct interchanges on Interstate 80 at

lllinoistown and Heather Glen, approxi-

mately I mile west of Weimar, converting

an expressway section to full freeway (and

extending completed full freeway from the

Nevada state line to .\pplegate). Fstimated

cost, 5980,000.

Rights-of-way on various state highway

routes-5750,000.
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Plumas County

Construct truck climbing lanes, resurface

d improve the banking of curves on

>ute 89 between 1 mile north of Crescent

ills and 1.5 miles south of Greenville, a

^tance of l.rt miles. Estimated cost, S2 10,000.

Rights-of-way on various state highway

utes-S 180,000.

Sacramento County

Construct the eight-lane Interstate 80 Free-

ay in Sacramentt) in two units hetu ecn the

est side of Fifth Street and .Xlhambra

)ulevard, a distance of 2.' miles, which

gether with the 29-.>0th Street (Interstate

) Frcewa\', alrcadv' under construction or

idgeted, will complete freew a>' construc-

)n on this route through the city. F.sti-

atcd cost, 519.100,000, of which S9,900,000

ill be budgeted in the 1966-67 fiscal year.

55,410,000 to complete the financing of

e superstructure of the eight-lane Inter-

ite 80 Freeway bridge across the Sacra-

ento River, between Jefferson Boulevard

Yolo County and Fifth Street in Sacra-

cnto. Fstimated cost, 516,410,000, of which
1,000,000 was budgeted in the 1964-65 fis-

1 year.

52,974,000 to complete the financing of

e eight-lane Interstate 80-99 Freeway be-

. een 0.2 mile south of Fifth Avenue and
1 mile north of A Street in Sacramento,
distance of 2.9 miles. Estimated cost, Sll,-

4,000, of which 58,750,000 was budgeted
the 1964-65 fiscal year.

Widen the Interstate 80 Freeway, includ-

g the American River Bridge near Elvas

om four to six lanes betw een A Street in

icraniento and the North Sacramento
reeway, just south of the .\rden Way In-

rchange a distance of 2.2 miles, t'stimated

)st 51,400,000.

Landscape and plant trees along the In-

rstatc 80 Freeway between the Elvas

nderpass in Sacramento and 0.4 mile east

Arden Way a distance of 2 miles. F.sti-

ated cost, 5150,000.

\\'iden the Route 160 Freeway from four
I si.x and seven lanes between Sproule
reet, just south of Richards Boulevard in

icramento, and 0.1 mile east of the North
icramento Undercrossing, a distance of 1.1

iles. The project involves widening the

)th Street Bridge across the .\merican

iver and the North Sacramento X'iaduct.

stimated cost, 52,100,000.

Construct an initial two-lane expressway
n the alignment of the future four-lane

iterstate 5 Freeway between near Route
) at El Centro Road in Sacramento and
rarden Highway near the EJkhorn Ferry, a

distance of 4.8 miles. Estimated cost, Sl,-

250,000.

Rights-of-way on various state highway

routes-Sl.?,990,000 (including 510,000,000 on

Interstate 5 in the vicinity of Sacramento).

Shasta County

Construct the four-lane Interstate 5 Free-

way between 1.9 miles north of O'Brien and

the south end of the Sacramento River

Bridge at .\ntler, a distance of 4.6 miles. The
project involves construction of an inter-

change with countv' roads at Salt Creek.

Estimated cost, 54,650,000, of which 51,550,-

000 will be budgeted in the 1966-67 fiscal

\ear.

Place base and surface to complete the

four-lane Interstate 5 Freeway between the

Sacramento River north of .\nderson and

two miles north of Redding, extending free-

w ay construction now in progress through

.\nderson another 11.9 miles northerly. Esti-

mated cost, 54,180,000.

51,620,000 to complete the financing of

the state's share of construction now in pro-

gress on the four-lane Interstate 5 Freeway
between two miles north of the Shasta-

Tehama county line and the Sacramento
River north of Anderson, a distance of 5

miles, with interchanges at South Anderson,

Deschutes Road, Balls Ferry Road, North
Street and Riverside Avenue, and a grade

separation between Deschutes Road and the

Southern Pacific Railroad. Estimated cost,

54,156,000, of which 52,400,000 was budgeted

in the 1964-65 fiscal year. The county and

Anderson will pay an estimated 5156,000 for

the grade separation with the railroad.

Construct truck climbing lanes and chan-

nelization on portions of Route 299 between

5.8 miles west and .^.4 miles east of .Mont-

gomery Creek. F'stimated cost, 5125,000.

Replace an inadequate timber bridge on
Route 299 across Churn Creek with a con-

crete structure, approximately 1.6 miles east

of Interstate 5. Estimated cost, S75,(X)0.

Rights-of-way on various state highway
routes-S 1,060,000.

Sierra County

Extend the tw o-lane Route 49 Expressway
(between Bassetts and 0.8 mile east of Sierra

City) westerly to Sierra City. Estimated

cost, 5190,000.

Siskiyou County

Construct the Hilt Road Interchange and
add two lanes to convert the existing two-

lane US 99 highway to four-lane Interstate

5 Freeway between the Oregon state line

and 1.5 miles southerly. Estimated cost, 51,-

720,000.

Rights-of-way on various state highway

routes-S810,006.

Sutter County

Install traffic signals, construct left-turn

storage lanes and widen Route 99 from two
to four lanes between 0.3 mile south of

Franklin Road and 0.4 mile north of Bridge

Street in Yuba City, a distance of 1.1 miles.

Estimated cost, 5150,(XX), of which the state

will pay 5110,000, and the city and county

the balance.

Rights-of-w a\' on various state highway

routes-S700,000.

Tehama county

51,200,000 to complete the financing of

construction now in progress on the four-

and six-lane Interstate 5 Freeway between

Corning Road and Kimball Road at Red
Bluff, a distance of 16.1 miles, with inter-

changes at Finnel Avenue, Gyle Road,

Flores .\venue and South Red Bluff. The
six-lane section will be between the South

Red Bluff Interchange and 2.3 miles south-

erly. Estimated cost, 57,750,000, of which

56,550,000 was budgeted in 1964-65 fiscal

year.

Construct the four-lane Interstate 5 Free-

way between the Glenn-Tehama county line

and Corning Road, a distance of 9.3 miles,

with interchanges at Liberal Avenue, South

Avenue and Corning Road. Estimated cost,

54,650,000. (This construction will connect

a recently started project between 1 mile

north of Artois and the Glenn-Tehama
county line with construction in progress

to 0.6 mile north of Red Bluff, a total dis-

tance of 41.5 miles.)

Rights-of-way on various state highway
routes-SIOO,000.

Trinity County

Construct truck climbing lanes on Route
299 between 2.9 miles and 5 miles east of

Douglas City. F'stimated cost, 5385,000.

Rights-of-way on various state highway
routes-590,000.

Yolo County

55,410,000 to complete the financing of the

superstructure of the eight-lane Interstate

HO Freeway bridge across the Sacramento

River, between Jefferson Boulevard in Yolo
County and Fifth Street in Sacramento. Esti-

mated cost, 516,410,000, of which 511,000,000

was budgeted in the 1964-65 fiscal year.

Rights-of-way on various state highway
routes-59 10,000.

Yuba County

Rights-of-way on various state highway
routes—525,000.

SAN FRANCISCO BAY REGION PROJECTS
Alameda County

F^xtend the Interstate 680 Freeway 8.7

liles' northerly from Route 84 near Scotts

lorner to construction now in progress be-

.veen south of Interstate 580 and one mile

orth of the .-Mameda-Contra Costa county
ne. The project involves construction of

iterchangcs at Route 84, Sunol Road, Pleas-

anton-Sunol Road, \'ernal Avenue, and
tw in bridges across the .\rroyo de la Laguna.

This project, together with a previously

budgeted project between 0.9 mile north of

the Alameda-Contra Costa county line and

Danville, will complete the Interstate 680

Freeway from Fremont in Alameda Count\'

to X'allejo in Solano County. Estimated cost.

58,450,000, of which 54,535,000 will be budg-

eted in the 196(5-67 fiscal year.

Widen the Route 17 (Nimitz) Freeway

from four to six lanes between Route 92

(Jackson Street) in Hayward and Wash-

ington .\venue in San Lorenzo, a distance of

4.2 miles. Estimated cost, $1,300,000.
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Resurface pavement and shoulders on the

Route 17 (Nimitz) Freeway between 1.1

miles north of Washington Avenue and 0.?

mile north of Davis Street < Route 112) in

San Lcandro. a distance of 2 miles. Estimated

cost, 5300,000.

Landscape the Interstate 580 Freeway be-

tween Gabriel Court in San Leandro and 0.1

mile west of 108th .\venue in Oakland, a

distance of 1.9 miles. F.stimated cost,

S200.000.

Widen .Mission Boulevard (Route 2?8)

from two to four lanes at Driscoll Road
in F'remont, and install traffic signals. Fsti-

matcd cost, 5120,000, of which the state will

pay 5100,000 and the city the balance.

Rights-of-way on various state highway
routes-SI4.405,000 (including S.\800,000 on

Interstate 580 in the Castro \'alley area, and

55,150,000 on the Route 24 Freeway in Oak-
land.

Projects under the city and county urban

extension program:

Widen one-half mile of Hesperian Boule-

vard to six-lane divided highway between
State Route 17 and State Route 238 in San

I.eandro urban area. Fstimated cost 5548,000

(state's share 5274.000).

Construct 0.? mile of Redwood Road be-

tween Joseph Drive and Buti Park Drive in

I {a>\\ ard urban area as four-lane undivided
highway. Fstimated cost, 5240,000 (state's

share 5120,000).

Construct one-half mile of Lake Chabot
Road between Castro X'alley Boulevard and
Somerset .Xvenue in Ha\ward urban area

as four-lane, undivided highway. Estimated
cost, 5250.000 (state's share 5125,000).

Contra Costa County

52,300,000 to complete financing of a

budgeted protect to construct the six-lane

Interstate 680 Freeway between 0.9 mile

north of the .\lanieda county line and one
mile south of Danville, a distance of 5.5

miles, with an interchange at Crow Canyon
Road, completing freeway construction be-

tween Dublin and Walnut Creek. Estimated

cost, 57.000,000, of which 54,700,000 was
budgeted in the 1964-65 fiscal year.

Landscape the Interstate 680 Freeway be-

tween Walden Road and the south city limit

of Concord, a distance of 3.2 miles, l.sti-

matcd cost, 5235,000.

Install trees and functional planting on
portions of Interstate 680 between 0.3 mile

south of Sycamore Valley Road and 0.2 milt-

north of Crest .Avenue in Walnut Creek.
Estimated ctist, 5150,000.

Rights-of-way on various state highway
routcs-5720,000.

Projects under the cit\ and county urban
extension program:
Widen 0.6 mile of Concord .\venue be-

tween Walnut Creek Channel and .Market
Street in Concord to four-lane, divided
highway and construct parallel bridges.

Estimated cost, 51,000,000 (state's share,

5500,000).

Marin County

Extend Tiburon Boulevard (Route 131)

1 mile easterly as a four-lane highway from
Blackfield Drive to Reed Ranch Road, grade

74

an additional 0.4 mile, and place rock riprap

protection along Richardson Bay to 0.7 mile

west of San Rafael -Avenue, approximateh
2 miles west of Tiburon. Fstimated cost.

5610,000.

Construct parking facilities on the west

side of US 101 imnicdiateK- north of the

Golden Gate Bridge to permit southbound
motorists to use an existing pedestrian walk-
way to \'ista Point, overlooking San Fran
Cisco Bay. Estimated cost, 565,000.

Rights-of-way on various state highwav
routes-S800,000.

Napa County

Convert the two-lane Route 29 Express-

w a\ to four-lane freewa\' between Napa
Creek and 0.1 mile south of Trancas Street-

Redwood Road in Napa, a distance of 1.3

miles, with an interchange at Lincoln .Ave-

nue. Estimated cost. 51.305.000. of which the

state will pay 51.260.000. and the city and
county the balance.

Widen portions of Route 128 between
Route 29 and Route 121. approximately 12.5

miles east of Rutherford. Estimated cost.

550.000.

Rights-of-way on x.irious state highwav
routcs-S245.000.

San Francisco County

Extend the six-lane Route 82 Freeway
construction now in progress (between

Newcomb Avenue and Arm\ Street) north-

easterly to the site of the Islais Creek Inter-

change with the future freeway via Hunters
Point, thence northerly as the eight-lane

Route 87 Freeway to 0.1 mile north of 18th

Street, a distance of 1.4 miles. F„stimated

cost, 59,500,000, of which 52,800,000 will be

budgeted in 1966-67 fiscal year.

Landscape the Route 82 Freew ay between
San Jose .Avenue and 0.4 mile north of

Ocean .Avenue, a distance of I.! miles. I'sti-

mated cost. 5135.000.

Landscape portions of the Route 82 Free-
way between the James Lick .Memorial Free-
way (US 101 » and Revere Avenue. Esti-

mated cost. 560.000.

Rights-of-way on various state highwa\-
routcs-S6.555,000.

San Mateo County

o8.625.000 to complete the financing

of a budgeted project to construct the eight-

lane Interstate 280 Freeway between East-

moor .Avenue in Daly City and 0.5 mile

south of .Arroyo Drive west of South San
Francisco, a distance of 3.3 miles, with inter-

changes at Westborough Boulevard, the fu-

ture Hickey Boulevard Extension at Collins

.Avenue, and the future Route 1 Freeway,
fstimated cost. 510.425,000. of which 51.-

800.000 was budgeted in the 1964-65 fiscal

year.

Rough grade portions of the Interstate 280

Freeway between Summit Drive in Hills-

borough and Larkspur Drive in Millbrae.

and construct an eight-lane freeway on this

route between Larkspur Drive and 0.3 mile

south of Route 186 in San Bruno, with

interchanges at Sk\line Boulevard (Route

35) and Junipero Scrra Boulevard (Route
117). a distance of 2.2 miles; and rough

grade portions for a four-lane freeway on
Route I between St. Francis Boulevard in

Daly City and Interstate 280, Fstimated cost,

S9.7tX).Oo6. of w hich 55.500.000 w ill be budg-
eted in the 1966-67 fiscal year.

54.785.000 to complete the financing of an
eight-lane bridge for the future Interstate

280 Freeway across San .Mateo Creek in and
near Hillsborough. Estimated cost, 57.285.-

000. of w hich 52,500.000 was budgeted in the
l964-<55 fiscal year.

Widen the Bayshore Freeway (US 101)

from six to eight lanes between 19th .Avenue

in San .Mateo and Broadway in Burlingame.

a distance of 4.8 miles, and improve signing

and lighting. Estimated cost. SI. 110.000.

Reconstruct and resurface Route 84 be-

tween Route I near San Gregorio and 2.5

miles easterly. Estimated cost. S1(X),000.

Rights-of-way on \ arious state highway
.

routes-57,245,000 (including 55,775,000 on
the Interstate 280 Freeway).

Santa Clara County

55.725.tK)0 to complete the financing of a

previously budgeted project to construct In-

terstate 280 as a six-lane freeway between
Mountain \'iew-Stcvens Creek Road in Los
.Altos and .Magdalcna .Avenue, and as an

eight-lane freeway between .Magdalena .Ave-

nue and 0.5 mile north of Page Mill Road in

Los .Altos Hills, with interchanges at .Mag-

dalena and El .Monte .Avenues, and ramp
connections to Page .Mill Road, a distance

of 7.3 miles. I'stiniated cost. 58.725.000. of

which S3.(J00.()()0 was budgeted in the 1964-

65 fiscal year.

1 xtend the six-lane Interstate 280 Freeway
construction now in progress (between Sar-

atoga .Avenue and Stclling Road in Cuper-

tino) another 1.9 miles westerly to 0.6 mile

west of Foothill Boulevard (.Mountain \'iew

Stevens Creek Road), with interchanges at

Route 85 and F'oothill Boulevard, and twin

bridges across Stevens Creek. (These proj-

ects, together with a previously budgeted

freeway project from Foothill Boulevard to

Page Mill Road, w ill provide a full freeway

between the Interstate 680 Freeway at US
101 in San Jose and Los .Altos Hills.) Esti-

mated cost. 53.600.000. of which 51.600.000

will be budgeted in the 1966-67 fiscal year.

Landscape the Interstate 280 Freeway be-

tween 0.3 mile west of Saratoga .Avenue in

San Jose and 0.2 mile west of Route 85

(Saratoga-Sunnvvale Road) in Cupertino, a

distance of 3.5 miles. Estimated cost, S'00,000.

Construct a four-lane freeway on Route
237 between 0.1 mile west of Borregas .Ave-

nue and 0.5 mile east of Lawrence Station

Road in Sunnvvale. a distance of 2 miles,

with an interchange at Lawrence Station

Road. Estimated cost, 52.905.000. of which
the state will pay 52.655.000. and the city

and county the balance.

Construct the San .Antonio Street Over-

crossing and the Story Road Interchange on

L'S 101 to convert an expressway section to

full freeway, and resurface portions of this

route between 0.4 mile north of Coyote
Creek Bridge and 0.2 mile north of San

Antonio Street in San Jose. I'.stimatcd cost

51.900.000.
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Reconstruct the outer lanes and resurface

he inner lanes of US 101 berween Leavesley

Load and I.O.O.F. Avenue in Gilroy, a dis-

ince of 0." mile. Estimated cost, 5120,000.

Install left-turn storage lanes and modify

raffic signals on US 101 at 16 intersections

ctween Llagas Creek and the north city

mit of Gilroy. Estimated cost, 5110,000.

Widen Route 9 in Saratoga berween Oak
'lace and the junction of Route 85 (Sara-

nga-Sunnyvale Road), and Route 8.i from
he iunction to 0.3 mile north of Harriman
Avenue, from two to four lanes; and widen

nd construct shoulders on the existing rwo-

ane Route 85 highway between 0.? mile

lonh of Harriman Avenue and 0.4 mile

outh of Pierce Road; and widen this route

rom two to four lanes between 0.4 mile

outh of Pierce Road and 0.1 mile north of

he Southern Pacific Railroad tracks, a total

listance of 2.3 miles. Estimated cost, S"06,000,

)f which the state will pay 5581,000, and the

ounty and city the balance.

Construct the Dana Street Overcrossing
ind approaches on the Route 85 Freeway in

nd near .Mountain View. Estimated cost,

421,800, of which the state will pay 5260,-

00, and the city the balance.

Reconstruct shoulders and resurface Route

52 (Pacheco Pass Highway) between 0.3

nile west and 1.4 miles east of Bloomfield

Road east of Gilroy, a distance of 1.7 miles.

Estimated cost. 5160,000.

Rights-of-way on various state highwa>'

routes-S9 10.000.

Proiects under the city and county urban

extension construction program:

\\ iden tu o miles of Stevens Creek Boule-

vard between Saratoga-Sunnyvale Road and

Lawrence Expressway in Santa Clara, Cu-

pertino and San Jose urban area to six-lane,

divided highway. Estimated cost, 5700,000

(state's share, S550.OOO).

Widen 2.2 miles of Foothill Express\va\'

between .\rastradero Road and El .Monte

.\venue in San Jose urban area to four-lane,

divided highway. Estimated cost, 5680,000

(state's share, 5340,000).

\\'iden 0.6 mile of Foothill Expressway
between Permancnte Creek and Grant Road
in San Jose urban area to four-lane, divided

highway. Estimated cost, S2(X),000 (state's

share 5100,000).

Santo Cruz County

Complete the Route 1 Freeway (Watson-

ville Bypass) between the .Monterey county

line and 0.2 mile northw est of Roache Road,

with interchanges at Route 129, Harkins

Slough Road and Route 152, a distance of

3.4 miles (grading is underway under pre-

vious financing); and extend Route 129 from

0.1 mile east of Main Street in Watsonville

to a connection with the new freeway, a

distance of 1.6 miles. Estimated cost,

53,000,000. (This project connects with one

m .Monterey County to pave the freeway

bypass of Watsonville between the Santa

Cruz-Monterey county line and 1.2 miles

southerly. Grading and the construction of

the Pajaro River Bridge are in progress.

Estimated cost, S"85,OO0.)

Reconstruct and resurface Route 1 be-

tween Green and Rigg Streets in Santa

Cruz, a distance of 0.5 mile. Estimated cost,

5110,000.

Rights-of-way on various state highwas

routes-5 150,000.

Sonoma County

Reconstruct Route 1 and improve drain-

age between 10.9 and 12.5 miles nonh of

Fon Ross, t'stimated. cost, 5350,000.

Install underdrains on portions of Route 1

between 0.5 mile south of Stewart's Point

and the .Mendocino county line. Estimated

cost, 590.000.

Relocate Route 116 as a two-lane conven-

tional highway on improved alignment be-

tween 1.2 and 1.7 miles east of .-Xustin Creek

at Big Bend, northwest of Monte Rio. Esti-

mated cost. 5520,000.

Rights-of-way on various state highway

rnutes-5290,006.

CENTRAL COAST COUNTIES PROJECTS
Monterey County

Construct a four-lane freeway on Route
between 0.7 mile south of Castroville and

he intersection with Route 156, and on

^oute 156 to 1.2 miles north of the city, a

otal distance of 1.9 miles. The project

ncludes construction of the Route 1/156

nterchange and an overhead across the

Southern Pacific tracks. Estimated cost,

; 1,450,000.

Pave the four-lane Route 1 Freeway
(Watsonville Bypass) between 1.2 miles

;outh of the Pajaro River (Santa Cruz
:ount>' line) and the county line. (Grading

ind the construction of the Pajaro River

Bridge are in progress.) E^mated cost,

5785,000. (This project connects with one

in Santa Cruz County to complete the free-

ivay bypass of Watsonville between the

Monterey County line and 0.2 mile north-

west of Roache Road, a distance of 3.4

miles, with interchanges at Route 129. Har-
kins Slough Road and Route 152. Grading
is now in progress; and extend Route 129

from 0.1 mile east of .Main Street in Wat-
sonville to a connection with the new free-

w ay. a distance of 1.6 miles. Estimated cost.

53.000.000.)

Replace structurally inadequate bridges
on Route 1 across Buck Creek. 10.6 miles

nonh of Lucia, and across San Jose Creek,
three miles south of Carmel. Estimated cost,

5530,000.

Install retaining w alls on portions of Route

1 between the San Luis Obispo county line

and Kirk Creek, four miles south of Lucia.

Estimated cost. 5320.000.

Construct the four-lane Route 68 Ereewav

bctw ecn 0.5 mile south of Resen ation Road

and 0.2 mile north of Foster Road, near the

south cit>' limits of Salinas, a distance of 1.9

miles, with an interchange at Spreckels

Road. (The Salinas River Bridge is now
under construction.) Estimated cost. Sl,-

510.000.

Construct an additional northbound off-

ramp on US 101 at Soledad. Elstimated cost.

5145.000.

Rights-of-way on various state highway
routes-Sl, 125,000.

Projects under the citj' and county urban

extension program:

\\'iden 0.8 mile of Lighthouse A\ enue be-

tween Reeside .Avenue and Washington
Street in .Monterey to six-lane, divided high-

way. Estimated cost, S580,OCX) (state's share,

5190,000).

Son Benito County

Construct a tw o-lane expressway on Route

180 between 2 miles south of Hollister and

0.4 mile north of Tres Pinos, a distance of

3.1 miles. Estimated cost, 5630,000.

Rights-of-way on various state highway

routes, 5285,000.

San Luis Obispo County

Construct interchanges on US 101 at Del

Rio Road. San Ramon Road, Vineyard

Road and Las Tablas Road to complete ex-

pressway - to - freew ay conversion betw een

.\tascadero and Paso Robles. Eestimated

cost, 51,670,000.

Add two lanes to Route 1 between the

.Main Gate of Camp Luis Obispo and 0.4

mile north of San Luisito Creek, a distance

of 4.4 miles, to complete a four-lane ex-

pressway between San Luis Obispo and

Morro Bav. Estimated cost. 5850,000.

Rights-of-way on various state highway

routcs-S300,Oo6.

Santa Barbara County

Construct a tw o-lane expressway on Route

1 between US 101 at Las Cruces and San

Julian Ranch, a distance of 8.8 miles, and

add a northbound truck climbing lane near

Las Cruces. Estimated cost, 55,000,000.

Reconstruct US 101 between Gaviota and

1 mile north of Nojoqui Summit, a distance

of 7.1 miles. Estimated cost, 5500,(X)0.

Landscape US 101 between De La \"ina

and Pueblo Streets in Santa Barbara, a dis-

tance of 3 miles. Estimated cost, 3500,000.

Relocate ramps and frontage roads to im-

prove the interchange between US 101 and

Route 154 (Hollister Wye) at the north

city limits of Santa Barbara. Estimated cost,

$190,000.

Rights-of-way on various state highway

routes-S 5 00,000.

Ventura County

Construct six lanes of the Route 118 Free-

way from Kuehner Drive in Simi Valley.

\'entura County, through Santa Susana Pass

to Route 27 CTopanga Canyon Boulevard),

a distance of 3.9 miles; and grade an addi-

tional 0.7 mile easnvard to Variel Avenue in

Chatswonh, Los .\ngeles County; and ex-

tend Route 27 1.5 miles north from Devon-

shire Street to this freew ay. The project in-

cludes construction of partial interchanges

at Kuehner Drive. Los Angeles .\venue (the

summit of Santa Susana Pass), and Route 27.

Estimated cost. 59.500.000.

Widen Los Angeles .\venue (Route 118)

from two to four lanes and install traffic
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signals and ligluinf at 5 intersections and

channelization at 15 intersections between

Ticrra Reiada Road in Sirui and Katherine

Road, H.7 miles casterl>-. I stiniated cost, 5>1.-

lOO.OCK). of which the state will pay SI,I>55.-

000 and the county the balance.

I'.xtend the four-lane Route v? l-reeway

another 2.9 miles northerly to 0.4 mile north

of Casitas Pass Road, with interchanges at

Canada Larga Road and Casitas Pass Road

(Route 150), and an overhead crossing of

the Southern Pacitic R.iilroad tracks, 0.4

mile south of Bounds Road, west of Oiai.

Kstiniated cost. S2,K0(),0(K1.

Construct the Wendy Road Interchange

in Newbury Park and the .\rneill Road In-

terchange in (^aniarillo as part of a continu-

ing program to convert the four-lane US
1(11 (\'cntura) Freeway from c.\pressw ay to

full freeway standards. I'stiniated cost, Sl,-

iKO.OOO.

Construct a westbound otT-ranip from the

US 101 (X'entura) Freeway to Borcliard

Road in Newbury Park, relocate a frontage

road and install a drainage facility to pro-

vide additional traffic capacity at this inter-

change. F.stimatcd cost, S250,()()0.

Complete construction of the X'ictoria

.\venue Interchange on the Route 126 Free-

way, approximate!) 2 miles west of S.uicos .

1-stimated cost, S27.i,00(l.

Install and modify traffic signals and light-

ing and construct channelization at six inter-

sections on Oxnard Boulevard I Route 1) be-

tween 0.2 mile south of Date Street and (l.l

mile north of Roderick .\venue in Oxnard.

1 stimated cost, S80,000, of winch the state

will pay 550,000 and the city the balance.

Rights-of-w ay on various state highwav-

routes-S5,05?,00() (including S2,700,mXl on

the Route 25 Freeway in the Thousand

Oaks-Simi area).

SAN JOAQUIN VALLEY AND CENTRAL MOUNTAIN COUNTIES PROJECTS

Alpine County

I'xtend two-lane expressway construction

now in progress on Route 4 (F.bbctts Pa.ss

Highway), between Clanns .Meadow and

Tamarack easterly to 0.6 mile cast of the

Calaveras-.-Mpine count)- line, a distance of

2.7 miles. F.stimated cost, S«20,000.

Rights-of-way on various state highway

routcs-SI 5.000.

Amador County

Reconstruct Route 124 as a two-lane ex-

pressway between Preston .\venuc in lone

and 2.6 miles northerly, connecting to con-

struction now in progress to Route 16 near

Central House. F.stimated cost, S700,0()l>.

Rights-of-way on various state highway

routes-S55,000.

Calaveras County

F.xtend two-lane expressway construction

now in progress on Route 4 (F.bbctts Pass

Highway), between Ganns .Meadow and

Tamarack easterly to 0.6 mile cast of the

Calaveras-.Mpinc county line, a distance of

2.7 miles. Fstimatcd cost, 5820,000. Project

repeated above in .Mpinc County.

.\dd truck clinibing lanes on 1.2 miles of

Rt>ute 12 between 0.9 mile and 2.1 miles cast

of its junction with Route 26, approximately

2.5 miles west of San .\ndreas. Fstimatcd

cost, SI 15,(XX).

Rights-of-way on various state highway
routes~S25,(XX).

Fresno County

Grade for the future four-lane Interstate

5 (Westside) Freeway between 0.5 mile

west of Manning Avenue, west of F'owlcr,

and the .Merced county line, a distance of

20.7 miles, with interchange structures at

Manning .\venuc, Panoche Road, Russell

Avenue, Shields Avenue - Little Panoche
Road and Ness .Avenue, and a bridge across

Panoche Creek. Fstimatcd cost, S4,950,0(X),

of which S950,(KX) will be budgeted in the

1966 67 fiscal year.

Reconstruct and widen Route ^3 between
Route IKO in .Mendota and Outside Canal,

one mile south of Firebaugh, a distance of

6.5 miles, f.stimated cost, 5650,000.

Construct new on- and off-ramp connec-
tions from the US 99 Freeway to F'resno,

Fuolumne and Stanislaus Streets in Fresno,

and one-wa\ distributor roads between

Sr.misl.ius and Fresno Streets. 1.stiniated cost,

5445,000.

Landscape US 99 between 0.2 mile south-

east of Church .Avenue and Kern Street in

Fresno, a distance of 1.5 miles. I'stiniated

cost, 5200.000.

Plant trees along US 99 and oleander

bushes in the median between 0.2 mile

southeast of Church .Avenue, south of

F'resno, and the Kings River in Tulare

County, a distance of 20.2 miles. Fstimatcd

cost, 5124,000.

565,000 as the state's share of the cost

of installing channelization and modifying

traffic signals at the intersection of Shaw
and Clovis .Avenues (Route 168) in Clovis.

The county will perform this work as part

of a major improvement of Clovis .Avenue

between California ..nd Shaw .Avenues.

Rights-of-way on various state highwa)

routes-S 1.570,000.

Inyo County

Construct a two-lane expresswa) on US
595 between 0.5 mile south of Coloscum

Road, approximately 5 miles north of In-

dependence, and Black Rock, just north of

Aberdeen, a distance of 10.9 miles. F'sti-

mated cost, 51,500,000.

Rights-of-way on various state highway

routes-S45,000.

Kern County

Cirade for the future four-lane Interstate

5 (Westside) Freeway between US 99 at

Wheeler Ridge and 0.1 mile north of Taft

Highwa) (Route 119), a distance of 24.1

miles, w ith interchange structures at US 99,

Route 166, Copus Road, Old River Road,

Bear .Mountain Boulevard and Taft High-

wa)-. Estimated cost, 55,720,000.

5550,000 to continue landscaping and

screen planting in progress on US 99 be-

tween 0.2 mile south of Planz Road and

.Minkler Spur, in and near Bakersfield, a

distance of 5.9 miles.

Construct a truck weighing station for

eastbound traffic on Route 58, approximate!)

one mile east of the junctitin with Route

225 (Bear .Mountain Boulevard), south of

Calicnte. Fstimatcd cost, 5159,000.

Widen and surface Route 155 (Green-

horn Mountain Road) between 0.6 mile and

5.8 miles east of Wood), completing im-

priivcniciit cit this liigliw .u between Wood)
and .Alta Sierra. Fstimatcd cost, 55(),0(X).

Rights-of-way on various state highwa)

routes-S4,200,000.

Projects under the city and count)- urban

extension program:

Widen one mile of South 1 1 Street be-

tween Brundage Lane and .Ming .Avenue in

Bakersfield to four-lane, divided highway.

I stiniated cost. 5550,000 (state's share, 5175,-

000).

Kings County

F.xtend Route 198 freeway construction

now in progress (between Route 41 and II th

.Avenue in Hanford) another four miles

easterly as a freeway and expressway with

interchanges at Uth .Avenue, Dout) Street,

lOth .Avenue and Central \'alley Highway
(Route 45). Estimated cost, 52,500,000.

Rights-of-way on various state highwa)-

routes-S569,00(i.

Madera County

Construct an interchange at .Avenue 12 and

an overcrossing at .Avenue 1 5 to complete

the conversion of US 99 from expressway

to freeway between the Fresno-.Madera

county line and .Madera, and resurface por-

tions of this route between the county line

and 0.2 mile north of .Avenue 15';, south of

Madera. Estimated cost, 51,910,000.

Rights-of-wa)- on various state highway

routes-S379,000.

Mariposa County

Improve a curve on Route 140, about six

miles east of the .Merced county line. Esti-

mated cost, 5124,000.

Rights-of-way on various state highway

routes-$75,000.

Merced County

Extend the four-lane Interstate 5 (West-

side) I-'reeway construction now- in progress

(between Route 152, west of Los Banos.

and 2.8 miles north of Route 35, southwest

of (Justine in .Merced County) another 56.4 ,

miles north through Stanislaus and southern
|

San Joaiiuin Counties to its junction with

Interstate 580; and construct the four-l.iiic

Interstate 580 Freeway for 5.2 miles, north-

westerly from the junction to projects uniier

construction or budgeted to one mile west
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the San Joaquin-Alameda county line,

)out seven miles west of Tracy. The proj-

:t involves construction of interchanges at

illivan, Stuhr, P'ink-Ward, Del Puerto

an\on, Ingram Creek and Chrisman roads,

id bridges across the Delta Mcndota

anal; 10 creeks, and the California .\quc-

Lict. Roadside safet\- rests will be provided

I each side of the freeway just south of

le Stanislaus-San Joaquin county line. .\

ista point will be constructed for south-

;>und traffic approximately 1.5 miles south

f Orestimba Creek and for northbound

affic at Salado Creek in Stanislaus Count\'.

stimatcd cost, S2-', .545,000, of which S4,410,-

00 will be budgeted in the 1966-67 fiscal

ear. The State Department of Water Rc-

)urces will contribute 5195,000 to the over-

II cost. (.\lso listed in Stanislaus and San

)aquin Counties.)

Widen the Route 152 I'.xpressway (Pa-

hcco Pass Highwa\') from two to four

mes between Route 207, 8 miles west of

.OS Banos, and 1.9 miles westerly. This

reject connects to expressway construe-

on in progress around the site of the

iiture San Luis Reservoir. Estimated cost,

685,000.

Widen Route 152 (Pacheco Pass High-

ray) in Los Banos from two to four lanes

etween .Mercy Springs Road and 0.1 mile

ast of Ward Road, a distance of 1.1 miles,

'stimated cost, 5340,000.

Replace the structurally inadequate Boris

nd Lx overflow bridges and reconstruct

pproaches on Route 152 (Pacheco Pass

lighway), approximately five miles east of

he Don Palos W\e. Estimated cost,

1 50,000.

Landscape and install trees and functional

ilanting on the recently completed L'S 99

reeway between 0.9 mile south of .Merced

nd Black Rascal Creek, 1.5 miles north

if the city, a distance of 4.6 miles. Esti-

iiated cost, 5400,000.

Construct a pedestrian overcrossing on

he US 99 Expressw ay at El Capitan \A'ay in

)elhi. Estimated cost. 5110,000.

Widen portions of South .\venue. Sixth

Avenue and Fourth Street (Route 33) in

kistine from 24 to 43 feet. Estimated cost,

: 10.000.

Rights-of-way on various state highway
outcs-S3 10,000.

Mono County

Extend two-lane expressway construction

low in progress on Route 120 (Tioga Pass

^oad) 4.1 miles easterly to 2.7 miles west

>f Lee X'ining. Estimated cost, 53,800,000.

Rights-of-wa>- on various state highway
outes-S250,000.

San Joaquin County

Extend the four-lane Interstate 5 (West-

ide) Freeway construction now in progress

between Route 152, west of Los Banos,

ind 2.8 miles north of Route 33, southwest

)f Gustine in .Merced County) another 36.4

iiilcs north through Stanislaus and southern

5an Joaquin Counties to its junction with

nterstate 580; and construct the four-lane

ntcrstate 580 Freeway for 5.2 miles, north-

wcsterK' from the junction to projects under

construction or budgeted to one mile west

of the San Joaquin-.\lameda county line,

about seven miles west of Tracy. The proj-

ect involves construction of interchanges at

Sullivan, Stuhr, Fink-Ward, Del Puerto

Canyon, Ingram Creek and Chrisman roads,

and bridges across the Delta Mendota
Canal; 10 creeks, and the California .-Xquc-

duct. Roadside safety rests will be provided

on each side of the freeway just south of

the Stanislaus-San Joaquin county line. A
\ ista point will be constructed for south-

bound traffic approximatch' 1.5 miles south

of Orestimba Creek and for northbound
traffic at Salado Creek in Stanislaus County.

Estimated cost, 523,345,000, of which 54,41(),-

000 will be budgeted in the 1966-67 fiscal

year. I'he State Department of Water Re-
sources will contribute 5195,000 to the over-

all cost. (Also listed in .Merced and Stan-

islaus Counties.)

Construct paired bridges and approaches

for the Interstate 5 (Westside) Freeway
across Smith's Canal, the Calaveras River

and Fourteen Mile Slough, in and near

Stockton. The first pair will carry eight

lanes of traffic, and the second and third,

six lanes. Estimated cost, 52,500,000.

Construct two-lane paired bridges on the

Interstate 5 (Westside) Freeway across the

California .\queduct, two miles north of the

Stanislaus county line. Estimated cost, 5333,-

000, of w hich the state highway budget will

provide 5190,000, and the State Department

of Water Resources the balance.

Extend Route 132 five miles westerly from

its present terminus in Vernalis as an initial

tu(i-lane expressway of an ultimate four-lane

freewa\-, and another one mile westerly as a

four-lane freewa\', to connect with the Inter-

state 580 (Westside) Freeway construction

now in progress. The project involves con-

struction of a crossing over the existing

Route 3 3 highway and the Southern Pacific

Railroad tracks in \'ernalis, paired bridges

across the California .Aqueduct, and an in-

terchange with Chrisman Road. Estimated

cost, 53.510,000, of which the state highw a\-

budget will provide 53.360,000, and the State

Department of Water Resources the balance.

Convert the four-lane US 99 Expressway

to a six-lane freeway between the Stanislaus

county line and 0.2 mile north of Ripon, a

distance of 2.2 miles. The project involves

construction of the .Main Street Interchange

and a pedestrian overcrossing at .Acacia

.\venue in Ripon, and widening the south-

bound bridge across the Stanislaus River

from two to three lanes. Estimated cost,

52,330,000.

Widen the southbound lanes of the US 99

P'reeway between the French Camp Road

and Weber Road interchanges, and the

northbound lanes between the Weber Road

and .Mariposa Road interchanges, just south

of Stockton, a distance of 4.9 miles, and

construct shoulders. Estimated cost, 5315,-

000.

Construct the East Fourth Street Over-

crossing and a connecting road to Golden

(iatc .\venue at Charter Way (Route 26)

in Stockton to eliminate the Section .\vcnuc

intersection and convert a 0.6-mile express-

way section of US 99 to full freeway. Esti-

mated cost, 5210,000.

Install functional and tree planting on the

recently completed US 99 Freeway bypass

of Lodi, betueen .Armstrong Road and the

.Mokclumne River, a distance of 4.2 miles.

Istimated cost, 5200,000.

Reconstruct portions of US 50 between

1.1 miles west of Tracy and Ka.sson Road,

3.5 miles east of that city, a distance of 6.8

miles. I'stimated cost, 5250,000.

Rights-of-way on various state highway

routes-54,570,obo (including 53,500,000 on

the Interstate 5 Freewa\' in the Stockton

area).

Projects under the city and counts' urban

extension program:

Construct parallel bridges for four-lane,

divided highwaj- on West Lane across the

Calaveras River north of Stockton. Esti-

mated cost, 5350,000 (state's share, 5175,000).

Widen 3-mile section of west lane south

of the Calaveras River in Stockton to four-

lane, divided highway. Estimated cost,

5143,000 (state's share, 571,500).

Solano County

Install functional planting and trees on the

Interstate 80 Freewa\' betw een 0.5 mile west

of X'acaville and just west of the east city

limit, a distance of 4.4 miles, and between

Sweeney Creek, approximately 4 miles west

of Dixon, and 1.2 miles northeast of Route
113 .southwest of Davis, a distance of 6.5

miles. Estimated cost, 5170,000.

Rights-of-way on various state highway
rnutes-S35,000.

Stanislaus County

Extend the four-lane Interstate 5 (West-

side) Freeway construction now in progress

(between Route 152, west of Los Banos,

and 2.8 miles north of Route 33, southwest

of Gustine in Merced County) another 36.4

miles north through Stanislaus and southern

San Joaquin Counties to its junction with

Interstate 580; and construct the four-lane

Interstate 580 Freeway for 5.2 miles, north-

westerly from the junction to projects under

construction or budgeted to one mile west

of the San Joaquin-Alameda county line,

about seven miles west of Tracy. The proj-

ect involves construction of interchanges at

Sullivan, Stuhr, Fink-Ward, Del Puerto

Canyon, Ingram Creek and Chrisman roads,

md bridges across the Delta Mendota
Canal, 10 creeks, and the California Aque-

duct. Roadside safety rests will be provided

on each side of the freeway just south of

the Stanislaus-San Joaquin county line. .\

\ ista point will be constructed for south-

bound traffic approximately 1.5 miles south

of Orestimba Creek and for northbound

traffic at Salado Creek in Stanislaus County.

Estimated cost, 523,345,000, of which 54,410,-

000 will be budgeted in the 1966-67 fiscal

year. The State Department of Water Re-

sources will contribute 5195,000 to the over-

all cost. (.Also listed in .Merced and San

Joaquin Counties.)

Rights-of-way on various state highway

routes-S455,006.
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Tulare County

Complete the four-lane Route 198 Free-

way construction now in progress between

Ben Maiidox \\a\- and Road 164. and four-

lane expressway construction between Road

K)4 and 0.' mile cast of Route M, east of

\"is3lia. a total distance of 9.4 miles, with

interchanges at Lovers Lane and Roads 156

and 164. l.stimatcd cost, S2,n8,0(K).

Plant trees along US 99 and oleander

hushes in the median bctw ecn 0.2 mile south-

east of Church .\vcnue, south of Fresno,

and the Kings Ri\er in Tulare Counr\', a

distance of 20.2 miles. Estimated cost,

5124,000.

Rights-of-wa\ on various state highway
routes-?100,006.

Tuolumne County

Rights-of-« a\ on various state high\\a>'

routcs-.SiS.OOO.

RIVERSIDE-SAN BERNARDINO COUNTIES PROJECTS
Riverside County

Construct the four-lane Interstate 10 I'ree-

\\ ay between 1.2 miles east of Desert Center

and 1..' miles west of Wiley Wells Road,

about 18 miles west of Blythe, a distance

of 27.4 miles. F.stimated cost, S9,200,000, of

which S4,200,000 will be budgeted in the

1966-67 fiscal \ear.

Construct the Palm Drive Interchange on

Interstate 10, about tw o miles east of Garnet,

to convert this route from c.vpressu ay to

freewa\' between Garnet and the future

Date Palni-\'ista Chino Interchange, a dis-

tance of 5.5 miles. Fstimatcd cost, S470,000.

Construct an additional lane for west-

bound traffic on Interstate 10 between 22nd
Street and the east city limit of Banning, a

distance of 5.3 miles. Fstiniated cost, S435.U00.

Construct decking between paralleling

roadway bridges at four locations on the

Interstate 10 Freeway, approximately eight

miles west of Thousand Palms, to reduce
maintenance costs caused by blown sand
accumulation in creek channels. F.stimated

cost, 5120,000.

Construct sanitary facilities and picnic

tables at the roadside rests on the Interstate

10 Freeway, one mile northwest of Calimesa

and three miles northwest of Beaumont, and
on the Interstate 15 Freeway four miles east

of Field. Fstimatcd cost, 580,000. (.\lso listed

in San Bernardino County.)
Construct a four-lane freeway on Route

71 between 0.7 mile north of Glen Iv\' Road
and Ontario .Avenue in Corona, a distance

of 5.5 miles, with interchanges at Wcirck
Road, Cajalco Road and F'l Ccrrito Road.
Istimated cost, 53,500.000.

Widen the US 395 Fxpressway from two
to four lanes between 0.5 mile south of

Granil .\vcnue near Sun City and Route 74

south of Perris, and construct an interchange

at CJrand .\venue. I'stimated cost, 51,500,000.

Widen -San Jacinto Street (Route 79)

from two to four lanes between Florida

.\venue (Route 74) in Hemct and .Main

Street in San Jacinto, a distance of 2.5 miles.

I'stimated cost, 5160,000.

Landscape the Route 91 (Riverside) Free-

way between Lincoln .\venue and the east

city limit of Corona, a distance of I." miles.

I'stimated cost, 5150,000.

Widen the .\dams Street Overcrossing on
the Route 91 (Riverside) Freeway in River-

'ide from two to four lanes. Fstimatcd cost,

5120,000.

Install traffic signals on Hamner .Avenue

(Route 31) at Fifth Street and at Norco
Drive in Norco, and at the ramp connec-

tions to the Interstate 10 (San Bernardino)

Freeway from F.uclid .\venue (Route 83)

in Ontario and Upland. Fstimatcd cost,

5"5,OO0, of which the state will pay S60.000.

and Riverside County the balance.

Rights-of-way on various state highway
routcs-S2,705,000.

San Bernardino County

Construct a four-lane freeway on Inter-

state 40 between 2 .' miles east of Daggett

and 8.5 miles west of Ludlow, a distance of

31.8 miles, with interchanges at .\irport

Road, the existing highwa\ at Newberry,
Fort Cady Road and Hector Road; and

overhead across the .\.T. & S.F. Railroad

tracks, about 10 miles west of Ludlow , and
10 bridges across washes. Estimated cost,

512,300,000, of which 55,300,000 will be

budgeted in the 1966-67 fiscal \ear.

Construct a four-lane freeway on Inter-

state 40 between 0.5 mile east of Java and

the north city limit of Needles, and two
additional lanes for westbound traffic to pro-

vide a four-lane freeway between the south

city limit of Needles and three miles west
of the Colorado River, a total distance of

12.8 miles, with interchanges at River Road
Cutoff and National (^Id Trails Road, and
1 5 bridges across w ashes. I'stimated cost, 55,-

110.000, of which 5500,000 will be budgeted
in the 1966-67 fiscal year.

Widen the Interstate 10 (San Bernardino)

Freeway from four to eight lanes between
\'alley Boulevard, southw est of Fontana, and
Pepper -\venue near Colton. a distance of

9.4 miles. The project involves maior revi-

sion of the Cedar .-Xvenue interchange and
construction of an overhead across the

Southern Pacific Railroad tracks at Cedar
.\ venue in Bloomington. Fstimatcd cost,

54,000,000, of which the state will pay 83,-

400,000, and the county the balance.

52,250,000 to complete the financing of a

previously budgeted widening of the Inter-

state 10 (San Bernardino) Freeway from
four to eight lanes between X'alley Boule-

vard and X'ineyard .\venue in Ontario, a

distance of six miles. Estimated cost, S4,-

750,000, of which 52,500,000 was budgeted
in the 1964—65 fiscal year.

Construct a four-lane freeway on Route

18 through Waterman Canyon in the San

Bernardino .Mountains, between 2.5 and 4.5

miles north of the cit\' limit of San Bernar-

dino. F.stimated cost. 51,575,000.

Widen one mile of Route 62 to four lanes

lo peniiit passing on a steep grade, about 1.5

miles west of Yucca Valley; and eliminate

six dips between Morongo and Yucca val-

le\s. F.stimated cost, 5120,000.

Construct sanitary facilities and picnic

tables at the roadside rests on the Inter-

state 10 Freeway, one mile northwest of

Calimesa and three miles northwest of Beau-

mont, and on the Interstate 15 Freeway four

miles east of Field. Estimated cost, 580,000.

(.\lso listed in Riverside County.)

Rights-of-way on various state highway
routcs-54,265,obo.

Los Angeles County

Grade for the future eight-lane Interstate

5 Freeway between 6.8 miles north of

Parker Road at Castaic and approximately
1 5 miles south of the Kern count\- line, a

distance of 12.4 miles. Estimated cost, 536,-

500,000. of which 513,800,000 will be budg-
eted in the 1966-67 fiscal year.

Construct the eight-lane Interstate 5 Free-

w a\- between 6.8 miles south and 0.6 mile

north of Route 138; and construct a four-

lane freeway on Route 138, 2.1 miles east-

erly of Interstate 5. The project includes

construction of interchanges with Quail

Lake and Hungry \'alley Roads and Route

LOS ANGELES REGION PROJECTS
138. Estimated cost, $9,400,000, of which 52.-

400,000 wil be budgeted in the 1Q66-Yi7 fiscal

\ ear.

.\dd auxiliar\- lanes to the Interstate 5

((olden State) Freeway between 0.1 mile

north of Colorado Street in Los .Angeles

and 0.2 mile south of Western .Xvenue in

(jlendale; complete the interchange between

the Interstate 5 (Golden State Freeway) and

the Route 134 Freeway in Los .Angeles; and

construct the eight-lane Route 154 Freeway

easterly from the interchange across the

Los Angeles River to 0.2 mile east of San

Fernando Road in Glendale. The project

includes constructing an interchange be-

tween the Route 134 Freeway and San

I'crnando Road. I'siimated cost, 57,500,000,

of which 52,500,000 w ill be budgeted in the

1966-67 fiscal year.

I'xtend the eight-lane Interstate 5 Frec-

wa\- construction now in progress (between

(Castaic Creek and 1 mile south of the

Santa Clara River) 3.6 miles southerly to 4.1

nules north of Route 14, with interchanges

at San Francisquito and Pico-Lyons Road.

Estimated cost, 53,500,000.

Landscape the Interstate 5 (Golden State)

Freeway between Peoria Street and San

Fernando Road in Los .\ngeles, a net length

of 8.2 miles. Estimated cost, $785,000.
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Landscape the Interstate 5 (Santa Ana)

eeway between the San Gabriel River and

Hondo in Downey. Estimated cost,

00,000.

Extend the eight-lane Route 60 (Pomona)

eeway construction now in progress (be-

ecn the East Los Angeles Interchange and

'oods Avenue), another 4.2 miles to Ar-

yo Drive in South San Gabriel, conncct-

a; with a previously budgeted project for

miles easterly to Workman .Mill Road;

d extend this previously budgeted project

miles easterly to Jellick Avenue iust

uth of Industry. Estimated cost, 515,185,-

0.

Construct six lanes of the Route 118 Free-

ay from Kuehner Drive in Simi X'alley,

entura County, through Santa Susana Pass

Route 27 (Topanga Canyon Boulevard),

distance of 3.9 miles; grade an additional

7 mile eastward to Variel Avenue in Chats-

orth, Los Angeles County; and extend

oute 27 1.5 miles north from Devonshire

reet to this freeway. Estimated cost, S9,-

)0.000.

Construct the eight-lane Route 90 Free-

ay between Centinela Boulevard and Slau-

m Avenue in Los Angeles, a distance of 1.5

lies, and complete its interchange with the

iterstate 405 (San Diego) Freeway. (Por-

ons of the interchange were previously

jdgeted.) Estimated cost, 56,500,000, of

hich 54,500,000 will be budgeted in the

J66-67 fiscal year.

Grade and install structures for the future

)ur-lane .\ntelope \'alley Freeway (Route

U between Avenue I, southwest of Lan-

ister, and the Kern county line, a distance

f eight miles. Estimated cost, 55,700,000.

Realign the Sierra Highway (Route 14)

1 Palmdale, between 0.4 mile south and 0.1

lile north of .\venue R, to provide for a

lanned railroad crossing and to improve

le Avenue R intersection. Estimated cost,

50,000.

\\"iden the US 101 (X'entura) Freeway
rom four to eight lanes for 3.5 miles be-

Aeen the west city limit of Los Angeles

nd Las Virgenes Road. Estimated cost, S2,-

00,000.

Add two lanes in the median to widen the

Loute 7 (Long Beach) Freeway between

landini Boulevard in \'ernon and Olympic
loulevard in East Los Angeles, a distance

if 1.4 miles. Estimated cost, 52,500,000.

Construct undercrossings at eight city

treets in the route of the future Interstate

10 Freeway, between near .Magnolia Ave-

lue in .Monrovia and Highland Avenue in

)uarte, a distance of 2.4 miles. Estimated

ost, 52,200,000.

.Modify traffic signals and install lighting

nd channelization at 13 intersections on

"oothill Boulevard (Route 210) between

3ro X'ista .\venue and Tujunga Canyon
Joulevard in Los .Angeles. Estimated cost,

; 170,000, of which the state will pay 590,000,

ind the city the balance.

Landscape the Interstate 405 (San Diego)

^reeway between the Orange county line

ind the Los Angeles River in Long Beach;

ind between Artesia Boulevard in Torrance

ind El Segundo Boulevard in Hawthorne, a

net length of 10.9 miles. Estimated cost, SL-

160,000.

Regrade a slope on the Interstate 405 (San

Diego) Freeway 1.5 miles north of Route

118 (Devonshire Boulevard) in the Mission

Hills area to eliminate slides. Estimated cost,

575,000.

Grade for the future eight-lane Route 91

Freeway between 0.3 mile west of Norman-

die Avenue in Gardena and Vermont Ave-

nue, just west of the Harbor Freeway, a

distance of 0.9 mile. Estimated cost, 5750,000.

Widen Artesia Boulevard (Route 91) from

two to four lanes between Canehill .\venuc

in Bellflower and Gridley Road in .\rtesia,

a distance of 1.2 miles, including widening

the bridge across the San Gabriel River.

Estimated cost, 5300,000.

Widen Pacific Coast Highway (Route 1)

from four to six lanes, and modify channel-

ization and traffic signals at six intersections,

between the San Gabriel River in Orange

County and the Traffic Circle in Long

Beach in Los Angeles County, a distance of

4.1 miles. Estimated cost, 5800,000, of which

the state will pay 5780,000, and Long Beach

the balance.

.Modify traffic signals, improve drainage

and w iden the intersection of Lincoln Boule-

vard (Route 1), and Jefferson Boulevard,

near Marina Del Rey. Estimated cost,

5102,000, of which the state will pay 570,000,

and the county the balance.

One hundred thousand dollars as the state's

share of the cost of improving drainage at

the intersection of Pacific Coast Highway

(Route 1) and Sunset Boulevard in Los

.\ngeles. The project, totaling 51,700,000,

will be undertaken by the Los Angeles

County Flood Control District.

Widen Norw alk Boulevard-Workman .Mill

Road (Route 605) from two to four lanes

between El Rancho Drive and Strong Ave-

nue, in and near Whittier, a distance of 0.8

mile. Estimated cost, 5445,000.

Construct an overcrossing and approaches

on the Interstate 605 Freeway at \\'ardlow

Road in Long Beach. Estimated cost,

5400,000.

Landscape the Interstate 10 (Santa .Mon-

ica) Freeway and its interchange with the

Interstate 405 (San Diego) Freeway between

0.3 mile west of Sawtelle Boulevard and

Overland Avenue, and between 0.4 mile

south of National Boulevard and Olympic

Boulevard in Los Angeles, a net length of

2.7 miles. Estimated cost, 5285,000.

Resurface portions of Olympic Boulevard

(Route 10) between Centinela Boulevard in

Santa .Monica and X'ermont Avenue in Los

Angeles, prior to relinquishment to the cities

of Santa .Monica, Beverly Hills and Los An-

geles. Estimated cost, 5130,000.

Construct a pedestrian overcrossing on the

Interstate 10 (San Bernardino) Freeway be-

tween City Terrace Drive and Whiteside

Street, approximately one mile east of Soto

Street in Los .Angeles, across the freeway

and the Pacific Electric Railway tracks. Esti-

mated cost, 5150,000, of which the state will

pay 570,000, and the county the balance.

.\Iodify traffic signals, lighting and chan-

nelization at 15 intersections on Lakewood

Boulevard (Route 19) between Pacific Coast

Highway (Route 1) in Long Beach and

Alondra Boulevard in Bellflower. Estimated

cost, 5510,000, of which 5240.000 will be paid

by the state. The balance will be shared by

the Cities of Long Beach, Lakewood and

Bellflower.

Pave the medians of the Interstate 5

(Golden State) Freeway between Lanark

Street and Osborne Street in Los .\ngeles;

the Harbor Freeway (Route ID between

the Pacific Coast Highway (Route 1) in

Wilmington and 111th Place in Los .\ngeles;

the Ventura Freeway (US 101) between 0.5

mile west of Balboa Boulevard and 0.2 mile

east of Lindley Avenue in the San Fernando

X'alley; and the Ventura Freeway (Route

134) between the Hollywood Freeway (US
101) in North Hollywood and the Interstate

5 (Golden State) Freeway in Los Angeles,

a total distance of 19 miles. Estimated cost,

5175,000.

Resurface and improve gutters on To-
panga Canyon Boulevard (Route 27) be-

tween .Mulholland Drive and Avenue San

Luis in Los .Angeles, a distance of one mile.

Estimated cost, 5150,000.

.Modify traffic signals and lighting at 12

intersections on \'erdugo Road (Route 2)

between York Boulevard in Los Angeles and

Glendale Avenue in Glendale. Estimated

cost, 5148,000, of which the state will pay

586,000, and the two cities the balance.

.Modify traffic signals and lighting at nine

intersections on Colorado Street (Route 134)

between Pacific .Avenue and Chevy Chase

Drive in Glendale. Estimated cost, 5103,000,

of which the state will pay 552,000, and

Glendale the balance.

Resurface Linda Vista Avenue (Route 159)

between Holly Street and the vicinity of the

Route 210 Freeway in Pasadena, a distance

of three miles. Estimated cost, 570,000.

Rights-of-w a\- on various state highway

routes-555, 169,000 (including 514,500,000 on

the Interstate 210 Freeway in the Pasadena-

Arcadia-Glendora area; 57,700,000 on the

Route 2 (Glendale) Freeway in and near

Glendale; and 55,550,000 on the Route 154

Freeway in the Glendale-Eagle Rock area).

Projects under the city and county urban

extension program:

Widen 2.6 miles of .Azusa Avenue between

Francisquito Avenue and .Amar Road in

West Covina and in Los .Angeles urban area

to four-lane, divided highway. Estimated

cost, 51,200,000 (state's share, 5600,000).

Orange County

Construct the six-lane Route 22 (Garden

Grove) Freewa)- between 0.3 mile east of

.Main Street in Orange and the Route 55

(Newport) Freeway, a distance of 1.9 miles.

The project involves completing the inter-

change at .Main Street and constructing in-

terchanges at Glassell Street, Tustin .Avenue

and the Newport Freeway. Estimated cost,

54,400,000.

Landscape the Route 22 (Garden Grove)

Freeway between Garden Grove Boulevard

and Newland Street in Garden Grove, and

between Devon Road in Santa Ana and 0.3
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mile cast of Main Street in Orange, a net

length of 1.9 miles. Fstimated cost, $515,000.

Tour million dollars to complete the fi-

nancing of the cight-lanc Interstate 405 ( San

Diego* Freeway construction now in prog-

ress between 0.2 mile northwest of Beach

Boulevard (Route .'9) and ().: mile southeast

of Brookhurst .\venue in Fountain \'alle\-.

w ith interchanges at Cannery Street-Warner

.\venue and Brookhurst Avenue. Fstimated

cost, S7.500,()(H). of which S.',5(X),(KX) was

budgeted in the 1964-65 fiscal vear.

Construct the four-lane Route 240 Free-

way, a noninterstate southerly extension of

the Interstate 605 Freeway, 0.7 mile between

the Interstate 405 (San Diego) and Route 22

(Garden Crovc) freeways. The project

involves constructing portions of the inter-

changes with the two freeways. Fstimated

cost, S?,000,00().

Widen Pacific Coast Ilighwav' (Route 1)

from four to six lanes, and modify channel-

ization and traffic signals at six intersections,

between the San CSabriel River in Orange

Count)' and the Traffic Circle in Long

Beach in Los .-Xngeles County, a distance of

4.1 miles. Fstimated cost, 5800,000, of which

the state will pay S7S0,(M)0, and !..ong Beach

the balance.

Replace the .\naheim Bay Bridge and ap-

proaches on Pacific Coast Highway (Route

I ) southeast of Seal Beach to provide addi-

tional width and vertical clearance over the

channel. I'.stimated cost, 5647,000, of which

the state will pa>- 5156.000, and the county

the balance.

Wiiicn portions of the Pacific Coast High-

way (Route 1) from a conventional four-

lane facilitv- to a four-lane divided highway,

and modify traffic signals between Diamond

Street and \'iejo Street in Faguna Beach, a

distance of 1.2 miles. Fstimated cost, SI40,')00,

of wliich the state will pay 595,000 and the

cit\' the balance.

Widen Imperial Highwav (Route 42)

from two to four lanes divided between

Beach Boulevard in La Habra and 0.3 mile

cast of Harbor Boulevard in Fullerton, a

distance of 2.2 miles. I'stimated cost, 5570,000,

of which the state will pa\- 55?0.()O(), and the

two cities the balance.

Alodifv' traffic signals, lighting and chan-

nelization, improve drainage and reconstruct

portions of Imperial Highway (Route 42)

lictween Sievers Avenue and Orange Ave-

nue in Brea, a distance of 0.3 mile. Fstimated

cost, SH0,00O.

Replace tlie left-hand southeastbound on-

ramp from Stanton .\\cnue in Bucna Park

to the Interstate 5 (Santa .\na) Freeway

with a right-hand on-rjmp. I'stimated cost,

5250,000.

Widen South Main Street (Route 73) be-

tween 0.5 mile north of relocated Mac-
Arthur Boule\ ard and Warner .Avenue in

Santa .\na, a distance of I.l miles, from

three to four lanes, and modify and install

traffic signals at three intersections. I'sti-

mated cost, S190,0(K), of which the state will

pay 5175,000, and the city the balance.

Modify traffic signals, lighting and chan-

nelization at nine intersections on Beach

Boulevard (Route 39) between Main Strect-

1 His .\venue in Huntington Beach and La
Palma .\venue in Buena Park. Fstimated

cost, S145,(KK), of which the state will pay

5105,000.

Resurface and paint channelization lanes

on Los .Angeles Street (Route 72) between
0.1 mile south of Ccrritos .Avenue and 0.1

mile north of Ball Road in .Anaheim, a dis-

tance of 0.7 mile. Fstimated cost, 565,000.

Rights-of-way on various state highway
routes-514,652,000 (including 5K,60O,0OO on
the Interstate 405 (San Diego) Freeway,

and 53,700,000 on the Route 57 Freeway be-

tween Santa Ana and the Los .Angeles

countv line north of Brea.)

SAN DIEGO-I/WPERIAL COUNTIES PROJECTS
Imperial County

Construct the four-lane Interstate S Free-

way between 0.4 mile west of Imperial Ave-
nue in 11 Centre) and 0.4 mile east of Route
111, a distance of 4.8 miles, with inter-

changes at Imperial .Avenue, Fourth Street,

Dogwood Road and Route 111. Fstimated

cost, S6,1(H),()()(). of which 53,100,000 will be

budgeted in the 1966-67 fiscal year.

Rights-of-way on various state highway
routes-Sl,2K7.()(K).

San Diego County

Fxtend the Interstate 5 (San Diego) Free-

way 9.7 miles northerly as an eight-lane

facility between 0.4 mile north of the San

Luis Rey River at Oceanside and 2 miles

north of Las Pulgas Road, approximately 12

miles south of San ClenKnte, with inter-

changes at X'andergrift Boulevard and Las

Pulgas Road. Fstimated cost, S9,600,(K)0, of

which S3,900,0(H) will be budgeted in the

1966-67 fiscal year.

S6,000,(K)() to complete the financing of a

previously budgeted project which will ex-

tend the eight-lane Interstate 5 (San Diego)
Freewa>' in San Diego 2.2 miles northerly

to Rosecrans Street, with interchanges at

Washington and Trias Streets; a viaduct

crossing of the AT&SF railroad tracks, US
101 and Rosecrans Street, and temporary

connections to US 101. Fstimated cost, 59,-

000,000, of which S3,(XK),000 was budgeted

in 1964-65 fiscal year.

Construct the eight-Ianc Interstate 5 (San

Diego) Freeway between the San Diego

River and 0.3 mile north of Tecolote Creek,

a distance of 0.9 mile, with an interchange

at Sunset Cliffs Boulevard. Fstimated cost,

32,750,0()f).

Pave to complete the eight-lane Interstate

5 (San Diego) Freewa)- between 0.6 mile

south of Carmcl Valley Road and 0.4 mile

north of \'ia de la \'allc near Del .Mar, a

distance of 4.1 miles. Fstimated cost, S2,-

200,(K)0.

I'xtend a previously budgeted eight-lane

construction project on the Interstate 5 (San

Diego) Freeway (between San Marcos
Road near Fncinitas and 4.8 miles south of

Route 78 in Oceanside) another 1.6 miles

northerly, with an interchange at Paloniar

Airport Road. I stimated cost, 51,200,000.

Landscape and install functional planting

on the Interstate 5 (San Diego) Freeway

between 28th and Market Streets in San

Diego, a distance of 1.5 miles. Fstimated

cost, 5360,000.

.Add one southbound lane on the Interstate

5 (.Montgomery) Freeway between 0.4 mile

south of H Street in Chula \'ista and O.I

mile south of 24th Street in National City,

a distance of 2.4 miles, pending future

widening of this section to eight lanes,

fstimated cost, $216,000.

Fxtend the soon-to-be-completcd four-

lane Interstate 8 Freeway section in the

Mountain Springs area, near the imperial-

San Diego county line, another U) miles

westerly to County Road J-35 near Boule-

vard, with interchanges at Carri/o (lorgc

Road near Jacumba, and at Inkopnh County

Park at the county line. 1 stimated cost,

S8,562,(X)0, of w hich' 54,562,000 w ill be bud-

getcil in the 1966-67 fiscal year.

i xtcnd the four-lane US 395 Freeway
construction now in progress (between 2

miles north of .Miramar Road at the Miramar
Naval .Air Station and north of Powav'
Roail ) another 5.2 miles northcrK- to 0.6

mile north of Rancho Bernardo Road, with
interchanges at Carmcl .Mountain Road and
Rancho Bernardo Road. Fstimated cost,

S!, 580,000.

0)nstruct an interchange lictween the

Route 7S Freeway and II Camino Real at

tlie cit\' limits of Oceanside and (^irlsbad.

Fstimated cost, 51,150,000.

Construct a frontage road for the future

Route 67 Freeway between Pepper Drive

and Broadway in Fl Cajon, and portions of

interchanges with Bradley .Avenue and

Fletcher Parkw av-Bniadw nv. fstimated cost.

S1,()00,(KK1.

CIrade and construct an undercrossing for

the future Route 94 Freewav' between 0.2

mile east of Palm .Avenue and Conrad Drive

near La .Mesa, a distance of 1.4 miles. Fsti-

mated cost, 5900,000.

Widen Route 76 from two to four lanes

between 0.8 mile and 2.4 miles east of Inter-

state 5 in Oceanside, pending future freeway

construction of this route on new alignment,

fstimated cost, S4(X),0(X).

Rights-of-way on various state highway

routes -SI 2,90-,(XX) (including 56,800,000 on

Interstate 805 in the San Diego area).

Projects under the city and county urban

extension program:

Widen 2.3 miles of Broadway between

Magnolia .Avenue and Fast Main Street in

1.1 Cajon to four-lane highway. Fstimated

cost. 51,015,000 (state's share, 5576,000).

80 CaHfornia Highways and Public Works



Letter of Transmittdl

December 2, 1964

MR. JOHN ERRECA
Director of Public Works
Stafe of California

Dear Sir:

The 18fh Annual Report of the Division of Highways for the

fiscal year ending June 30, 1964, is submitted herewith for

your approval and transmittal to Governor Edmund G. Brown.

It was prepared in compliance with Section 143 of the Streets

and Highways Code.

The report updates information on the statewide construction

program through the end of this calendar year and describes

projects in the 1965-66 fiscal year budget, adopted by the

Highway Commission at its October meeting.

Construction emphasis again was focused on California's

2,178-mile shore of the national system of defense and inter-

state highways, a system within and comprising approximately

17.5 percent of the state's 12,414-mile freeway and express-

way system. This emphasis will be continued over the next

several years to meet the federal requirement that it be com-

pleted by 1972.

Attention to the interstate system, however, has not pre-

vented the division from making good progress in converting

noninterstote routes to freeway standards, or in improving

traffic safety and mobility by widening conventional highways,

easing curves and installing left-turn lanes.

The text portion of the annual report is illustrated and pub-

lished as the November-December issue of our bimonthly

magazine, California Highways and Public Works. A supple-

ment containing financial statements, apportionment tables,

contract statistics and other data will be available to interested

persons on request.

J. C. WOMACK
State Highway Engineer

December 2, 1964

EDMUND G. BROWN
Governor of California

My dear Governor:

California's continuing progress in improving traffic safety

and mobility is described in the 18th Annual Report of the

Division of Highways, Department of Public Works, which I am
pleased to submit to you. The report also covers the activities

of the division's various units for the fiscal year ending June

30, 1964.

I am particularly pleased to report that the state's 1,500th

mile of full freeway, included in an Interstate 15 project in San

Bernardino County, was opened to traffic in October. Com-
pleted freeway mileage will increase to 1,589 by the end of

this year.

To mention only a few of the notable freeway openings

during 1964, there were the Donner Summit section of Inter-

state 80; several projects on heavily traveled freeway routes

in the Los Angeles metropolitan area; and several projects on

US 99, US 101 and Interstate 5 in the northern areas of the

state.

Steady progress is also being made in extending freeway

mileage in the San Diego area and a good start has been

made on the Interstate network in Sacramento.

Also, while the records clearly show that construction of

modern freeways is the single greatest advance we can make
in the cause of traffic safety, we are conducting intensified

research into methods of making existing highways safer

through engineering improvements.

Routings have been adopted by the Highway Commission for

all but 18 miles of California's share of the national system of

defense and interstate highways; 701 miles of this system have

been completed, and another 527 miles are under construction

or budgeted. Additionally, 169 miles ore in operation as ex-

pressways but will be upgraded to full freeway standards by

1972.

Most of this completed mileage has been in densely popu-
lated metropolitan areas and in the mountains and deserts,

thereby ofFording the greatest traffic relief. A great portion of

the remaining mileage will be constructed in relatively easy
rural terrain.

Despite firm predictions that motor vehicle travel in Califor-

nia will increase to 200 billion miles a year by 1980, the state's

orderly program of freeway construction and other highway
development will insure less traffic congestion at that time than

exists today.

Respectfully,

(SH'Si
JOHN ERRECA
Director of Public Works
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/n drumming rain, beneath low-hanging clouds, public utility crews tabor at restoring electrical power in Hood-stricken Humboldt County on Christmas Day, 1964.

Photo was made on US )0) between Alton and Fortuna, where rampant Eel River cut new channel and tore up the highway. See flooc/ articles beginning on

page 2. {Photo courtesy of Humboldt Beacon, Fortuna.)
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FRONT COVER: The first glimpse of the Pacific Ocean
on US 10?, after the motorist leaves the Golden Gate

Bridge in the northerly direction^ occurs 300 miles

later on this nevr stretch of four-lane highway which

bypasses McKinleyville. Here he is afforded unre-

stricted occess to the magnificent beach for a distance

of one and o half miles via frontage roads. The road-

side rest features a wooden plaque dedicated to this

area 'Where the Majesty of the Redwoods Meets the

Beauty of the Sea" and an exceptional view of

Trindad Head- See ''McKinleyville Freeway," page 31.

(Photo by Robert Mulno.)

BACK COVER: The crisp redness of the firethorn ber-

ries brought a touch of color to the US 99 freeway at

Tulare during the holiday season. See "12/iOO Shrubs

and Trees/' inside back caver. (Photo by Bill F. Rulond.)
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iSTMAS

FLOODS
1964
PART 1: The

Redwood Highway

X-tf
Robinson Ferry (Paul Mudgett Memorial) Bridge, on US 101. at height of Christmas, 1964, flood. Eel

River overflow in foreground tore great gaps in the roadway, while debris piled behind center spans

caused structure failure at main stream. Note houses in debris. Town in background is Rio Dell.

Redwood ffighway traffic is now using county ''Blue Slide" road which travels along flat at upper right.

Contract for repair at bridge is well underway, and bridge is expected to be back in service by about

May 1. (Photo courtesy of Eureka Newspapers, Inc.)

[n rhc northv\estern sector of Cali-

fornia, w here winter storms sweep in

from the Pacific and drop rainfall ap-

proaching rain forest conditions, the

narrow vailcvs between the ridges of

the Coast Range, running north and

south parallel to the coastline, are a

series of troughs which collect the

water. One of area's most important

rivers, the I'.cl, and its major tribu-

tary, the South Fork, flow northward
150 miles while onl\' 30 miles or so

from rhc coast. Running longitudi-

nally through a strip subject to hea\\-

rains, phenomenal rises and floodings

arc common to the river system, as

would be expected.

Most of the north coast rivers fol-

low this same pattern, except for the

powerful Klamath, which cuts deeply

through the Klamath Range, but the

topography of its drainage is very sim-

ilar to that of the Eel. Periodicallw a

series of fierce winter storms, spread

over a broad area, drop heavy rains

over the combined watersheds of these

several rivers, and widespread flood-

ing occurs.

Nine \cars ago, in December 195\

just before Christmas, such a series ot

By JOHN ROBINSON

storms struck the coast, and the re-

sultant floods, particularly along the

Eel, were the worst on record. 1 here

was considerable loss of life, and vciy

heavy property damage.

History in the north coast counties

of California seemed to be repeating

itself in the last half of December
1964. when continuous rainfall satu-

rated the Coast Range and the Klam-

ath .Mountains. Just as in the record

floods of 19.v^, the rivers draining

these ranges began to rise within their

banks a few days before Christmas.

1 hose who dwelt near the flood mark

California Highways and Public Works



paused in decorating their trees to

listen with special attention to the

weather forecasts on their radios.

On .Monday, the 21st of December,

a great mass of tropical air, supersatu-

rated with water, was driven in from

the Pacific o\er these northern ranges.

The watersodden air, cooled rapidly

as it was deflected upward by the

mountains, dropped its load like liquid

squeezed from a sponge. On the 21st

and 22nd of December torrential rain-

fall approaching cloudburst propor-

tions was common over most of the

north coastal counties.

On the 22nd Garbenille. on the

South Fork of the Eel. recorded 8.29

inches. In the 1955 flood period its

highest one-day fall was 3.23 inches.

Grizzly Creek State Park on the \'an

Duzen River recorded 6.52 inches on

the 22nd. against a record 4.43 inches

in 1955. Klamath Glen recorded 4.02

on the 22nd and 4.01 on the 23rd. The
report from this station noted that

"the gauge is near the river mouth
and does not reflect rainfall in the

upper regions" (where it ^\'as much
higher). Likewise. Jedediah Smith

State Park, near the mouth of the

Smith River, reported 4.08 inches,

compared to a 1955 higher figure of

2.74.

Highest one-day fall on record in

the area was at Richardson Grove.
\\ ell up on the South Fork of the Eel.

\\ith 11.30 inches on the 22nd. and

7.23 on the 23rd. Still farther up the

Eel drainage. Laytonville recorded

10.75 inches on the 21st. and 11. "5

on the 22nd. The heavy December
21st rains here had already started

downstream when the ^\idesp^ead

downpours of the 22nd struck.

The water falling on the saturated

ridges ran off almost as fast as it fell,

and the resultant rise in the river can-

\ons was frightening. On the 22nd
all the major river systems of the

north California coast were flooding

heavily and still rising—primaril\' the

Eel. but also the \'an Duzen. the Mad.
Redwood Creek, the Klamath-Trinir\

system, and the Smith.

In places, the rise was several feet

an hour but actual recordings of wa-
ter depths are spotty. Before the riv-

ers crested many gauges were swept
aw ay or topped by the raging floods.

-_^ -^a^ - ..^

^fl
4 «- 9

Eel River in full flood, site of fown of Pepperwooe/ in foreground. Highway 101 passes across photo
about quarter of the way up. Town wos destroyed, with mony buildings caught in groves of trees amidst

debris seen in picture. (Photo courtesy of Eureka Newspapers, Inc.)

ABOVE: Defarfs deposited by flood on US JOI in redwood groves just upstream from Pepperwood. Born

with cupolas came from site across river and several miles upstream. BELOW: Downstream bridge of pair

on Redwood Highway at South Scotia was also flood victim. Older bridge at left of through-truss design,

survived fiood becouse it was high enough to avoid debris which collected on truss below deck of newer
bridge now missing at right. (Photo courtesy of Eureka Newspapers, Inc.)
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George Leatherwood Memorial Bridge, on US 10? Freeway neor DyerviHe on South Fork of Eel, with-

ilood Oood after Ijtasting of deiirii by a highway moin/enonce mon. Stubs visible just downstream are

approaches to old through-truss bridge on Route 254, Avenue o^ the Giants. This bridge failed at height

of flood, when water was somewhat higher, although it had stood through many previous floods. (Photo

courtesy of Eureka Newspapers, Inc.)

An observer at Alderpoint, on the

main Eel River above its confluence

w ith the South Fork, estimated a rec-

ord crest between 95 and 105 feet.

This was at least 1 5 feet above the

Eel's highest crest here in 1955.

With the streams already running

hank full, such a rise was inevitable.

In the 36 hours of heaviest rainfall on

the 21st and 22nd, the Eel drainage

received additional precipitation about

equal to dumping into it the 3 /» mil-

lion acre-feet of Shasta Reservoir

u hen filled to capacity'. As these tor-

rents of water roared down the river,

the people of Humboldt Count\- be-

gan to realize they were experiencing

the most disastrous flood on record—

a "thousand-\ear flood," as one engi-

neer called it.

\'irtuall\' c\er\' structure on the

flats along the lower Eel Canyon was

swept awa)-, and in many cases resi-

dents escaped with little more than

ABOVE; Destroyed Northwestern Pacific Railroad

Bridge at South Fork. One of the wrecked spans

may be seen in foreground. BEtOW; View of rail-

road right-of-way in main Eel canyon at Aider-

point, where river rose about 95 feet. Note earth

deposited on tracks. (Photo courtesy of Northwest-

ern Pacific Railroad.)

their lives and the clothes they wore.

On some 20 miles of the lower South

Eork. tow n after town was devastated.

Upstream on the main Eel those tow ns

that were located near the flood level

also sutfcred heavily.

Below the junction of the two
streams, the Towns of Holmes, Shiv-

ely and .-Mton were virtualy wiped
out. Pepperwood, a small town of

about 400 people on US Highway
101, had only two or three ruined

buildings left standing when the wa-

ters receded, and the townsite is now
a debris-cluttered plain with the

houses piled in a helter-skelter heap

against a grove of trees dow nstream.

.Although the rise at many points

was 15 to 20 feet above the highest

flood of record on the Eel, the loss

of life was low, presumabl\- because

modern communications warned most

people in time. Nevertheless, few saved

anv personal propertw as none be-

lie\ed the crest would be so much
higher than in 1955.

Actually, the amount of w ater flow

was incredible for such relatively small

river s\stcms. Below Alton, the Eel

is joined b\- the \'an Duzen River,

which crested simultaneously. At the

height of the flood, stream velocit\" at

this point is estimated to have ap-

proached one million cubic feet of

water per second. This flow would
All Shasta Reservoir in two da\s, so

the analogy used above, comparing

the rainfall with dumping Shasta Res-

ervoir into the river is not farfetched.

If a flow of around 900,000 cfs is

accepted, this can be compared to the

1,100,000-cfs flow of the Columbia

during the same floods in the north-

west. The average flow of the .Missis-

sippi at \'icksburg, near its mouth, is

less than 600,000 cfs, and even in its

great floods is onl\- about 3,000,000

cfs, so it can be said the I'.cl in flood

was carrying almost a third of the

amount of water the Mississippi does

in its worst floods!

In this comparison, it should be

noted the Mississippi has a vast area

over which to spread, with a ver\'

gentle gradient. The flow in the Eel,

traveling in a narrow canvon with a

steeper gradient, was much faster, and

hence more destructive. Houses were

not ccnth- lifted off their foundations

\ 1 y I



and floated a\\a\\ they were tossed

along almost as before a fire hose.

A complicating problem of this

flood and its extraordinary rainfall was
the tremendous amount of "drift." On
the slopes above the rivers, broken

tree branches, ancient windfalls, and

partly uprooted stumps were loosened

and carried down into the streams.

This material, sonic of which had lain

undisturbed for decades, moved into

the center of the stream where it was
carried along at 15 to 20 miles an

hour.

Many luiubcr mills in the canyons

had "cold decks," that is, their winter

supply of logs, stacked close to the

river bank, but at levels where they

were believed safe from flooding. As
the water rose, these logs, weighing

up to 30 tons each, were picked up
and carried out into the stream to

become deadly missiles shooting along

in the other debris.

At Pacific Lumber Company in

Scotia, where a tract for the cold deck

had been especially raised by filling

to above the 1955 flood level, sev-

eral thousand logs totaling 18.000,000

board feet were swept awa\'. In addi-

tion, some 15,000,000 board feet of

stored lumber went downstream, and

railroad boxcars on a siding were

tossed around like dice thrown from

a cup. The flood losses of this com-
pany alone were about $8,000,000.

North of Eureka, in southern Del

Xorte County, the Klamath, always

a strong, deep stream, rose rapidly

and swept away the entire business

section and many private homes in the

town of Klamath and nearb\- com-
munities. The beautiful old concrete

arch bridge here, famous for its statues

of California Bears on either end, was
a casualty.

An eyewitness of the bridge's death

told Sam Helwer, district engineer,

that before the structure failed, debris

was backed upstream several hundred

feet, although the river level was still

several feet from the top of the arches.

At times small logs would come hur-

tling downstream, hit the floating de-

bris, and shoot into the air completeh"

over the structure. The pressure of

the river against the debris finalK-

pushed 400 feet of the bridge out of

the way, and the debris shot down-
stream with a roar.

Altogether, District 1 lost 18 state

highway bridges, 7 of these on the

Redwood Highway, but the full ex-

tent of the loss was not clear until

some days after the flood because of

the disrupted communications. In

many cases the bridges carried the

utility lines, and when the bridges

ABOVE: Squaw Creek, cascading down the steep

slopes at Cummings on the Redwood Highway,
tore this gap in the road. BELOW: This concrete

arch bridge on US J 99 above Crescent City with-

stood the flood, despite obvious pounding. Note
debris lodged in every opening, and battered

conditions of railing.
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ABOVE: North abutment of North Scotia Bridge

at Rio Dell torn out by force of Eel, here shown

partly in flood. Building at left of broken bridge

end is now gone. (Photo courtesy of Eureka News-

papers, Inc.) BELOW; Looking south along US 101,

the Redwood Highway, with the town of Klamath

in the foreground, and washed-out bridge in

background. (Photo courtesy of Eureka

Newspapers, Inc.)

1
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went out, electrical and telephone

lines also were broken. In some places,

the rushing water iiterall\ washed

utility poles out of the ground.

AI()stl>' by radio, the information

trickled into district headquarters. The
first reports came in on US 101, as

much of the damage here A\as close

to the settlements. Here, too, was the

most serious bridge damage.

South of Fortuna, where the F.el

begins to emerge from its cannon, the

ii\cr makes a big reversed S, which

the highwa\- crosses like the bar in a

$ sign, and each crt)ssing of riie ri\ er

needs a big bridge.

.^t the first crossing just south of

Fortuna, more than 600 feet was gone

from the 1,61.^-foot Robinson Ferry

Bridge. One large through-truss span,

and 5 % concrete approach spans were

missing. This effectively stopped ail

traffic on US 101 south of Eureka.

Just beyond this bridge, within the

curve of the bottom half of the Eel's

reverse S, lies the flourishing town of

Rio Dell, w ith US 101 its main street.

Here at the south end of town, an-

other bridge crosses the Eel, the

North Scotia Bridge, giving access to

Pacific Lumber Company's town of

Scoria, and accommodates traffic head-

ing south on the Redwood Highway.

.•\t the Rio Dell end of this bridge,

also a large through-truss structure,

the river washed out 62'/; feet, in-

cluding the abutment. The river bed

is narrow and deep here, and readings

at Scotia indicate the flood may have

reached its greatest velocit\' in this

can\()n.

After the w idc sw ing around Scotia,

this tremendous flow was concen-

trated against the Rio Dell side, and

it cut dccpl\' into the steep bluffs. Sev-

eral houses and stores rumbled into

the river, and the current tore out the

bridge's northern anchorage, leaving

an open gap.

Rio Dell was isolated. Fhc only

other entr\- is via a county route, the

Blue Slide Road, which connects the

town with Ferndale along the south

side of the Eel. Several miles of this

road which la\- close to the river w ere

gone complctcU', including the several

feet of fill used for base, and the river

was running over it manv feet deep.

.\cr()ss the Eel to the south lies

Scotia, with Pacific Lumber Company
bereft of all its stored logs, and a big

portion of its inventory of lumber.

.Mrhough there was some flooding of

the road here, damage was negligible.

.\ few miles farther on, at the top of

the reverse S, a pair of bridges cro.ssed

the river, carr\ing northbound and

southbound traffic on separate struc-

tures. The older structure, a through-

truss t\ pc w hich stands upstream and

carried the n()rthbound lanes, survived

the flood.

A new bridge, opened to traffic in

the winter of 1960-61 and which car-

ried the southbound lanes, was swept

away, .\lthough it stood higher than

its companion, it was a deck truss

t\pe, its truss extending down below

the deck 18 feet. Drift collecting in

the steel truss finalls- created such a

dam the bridge was pushed off its

piers.

Beyond these bridges the road fol-

lows the south bank of the river for

a feu- miles, including the portion

through Pepperwood. On the sections

close to the river, undercutting and

slides were severe up to the point

w here the road veers away from the

main canyon and starts up the South

Fork.

.^t the southern end of the .\venue

of the Ciants—the old Redwood FHgh-

w av which has been retained for tour-

ists—the road crosses the South Fork.

Here for man\- years stood an old

fashioned through-truss steel bridge,

and when the frccwa\ was built it

w as retained as a connection from the

main road into the a\enuc.

Fhis Hue old relic is gone, an early

casualtN to the flood. It stood much
lower than the new freeway bridge,

and no doubt its trusses collected

great mas.ses of debris before it gave

w a\', for in this section of the canyon

the water boiled through 20 feet

deeper than ever before recorded.

Its younger companion upstream, a

simple steel girder t\pc, offered less

resistance to the combination of debris

and water, but nevertheless almost be-

came a casualty also. At the height of

the flood, when debris was piled

against the structure in great dc[ith,

and the deck portion was actuall_\' visi-

bly lifting and shifting on its supports,

California Highways and Public Works



Division of Highways maintenance

nan \\'illiani F. Wilson, Jr.. climbed

DUt on the debris and at the risk of

lis life planted charges which broke

Lip the jam and saved the bridge.

The freeway sections between Dy-

srvillc and Pliiilipsville, totaling 23.4

miles, withstood the flood well. In one

place underground water filtered out

some of the subgrade, allowing two

lanes of the paving to drop several

feet. At another place a culvert was

plugged by debris and the resultant

stream over the paving undercut the

t\\"o outside lanes so that they dropped

awav. Near Dyerville and at one or

two other points the river washed out

the outer edge of the fill so that a

total of several hundred yards of

guardrail was lost.

At no time w as the freewa\- closed

to traffic, and such repairs as were

necessar\- represented commitment of

a small group of men and equipment

for only a few days at the most. With
such minor damage, despite the fact

the river came over the paving many
feet deep in places, the superiority of

modern engineering and construction

was demonstrated. Cut slopes showed

little or no tendency to move, fills re-

mained stable, there was no bridge

damage, and, in general, drainage

functioned perfectly.

On the old, obsolete sections be-

tween Phillipsville and Laytonville de-

struction was so severe it will take

at least a year to complete repairs.

Slides involving half a million yards

of earth were not uncommon, and

washouts cut great ravines across the

highway. On the precipitous portions

between Garberville and Leggett,

where the road clings to a narrow

ledge hundreds of feet above the river,

undercutting eliminated at least half

of the highway in many places, leav-

ing a one-lane road with no outside

shoulder, and two- and three-hundred-

foot drops alongside.

Where the damage in the lower

Eel mostly resulted from tremendous

flows and heavy debris in the main

stream, much of the damage in the

upper canyon was caused by side wa-

ter. The canyon ^\•alls are very steep

here, and vegetation is sparse.

The amount of debris loosened by

the pelting rains and washed down the

logs from mills' storage ond other debris carried down by rivers and washed into Crescent City harbor.

Cut logs ore worth about $100 opiece.

ABOVE: US 199 in the Smith River Canyon, the section of the Redwood Highway which connects Crescent

City and Grants Pass. Oregon, is here seen completely washed away without vestige. (Photo courtesy of

Six Rivers National Forest, U.S. Forest Service.) BELOW: fhis photo ot Weott gives an inkling of how

high water was. (Photo courtesy of Eureka Newspapers, Inc.)
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Road deitruciion may be from several causes. This

phofo on US 101 in Mendocino County shows the

effect of undercutting by o parallel stream.

ABOVE: In Ihti photo of roadbed destruction on

Northwestern Pacific Railroad debris washed down
the slope has filled the culvert and the stream has

cut a new bed. (Photo courtesy of Northwestern

Pocific Roilrood.) BELOW: Destruction here is by

slipout, or, in other words, a slide of the support-

ing slope below the roadbed.

slopes was very heavy, and culverts

and small bridges choked quicklw

I iny streams and normally dry gullies

liccanic raging torrents which the es-

tablished drainage facilities could not

accommodate, particularly since the\'

rapidly clogged with debris, \^'atcr

rushing across the roadway washed

out fills and foundations, often "eating

back" across the paving until there

was sometimes a cut a hundred feet

deep where the road had been.

In places the river cut aw a\' the toes

of slopes hundreds of feet high, and

the entire slope slumped, bringing long

stretches of highwa\' w ith it. In other

places slopes above the road, some-

times rock, sometimes gra\cl, slid

down to cover hundreds of feet of

highway. Except for those located on

the freeway, every town along the

upper Eel was isolated from its neigh-

bors. The freeway was isolated from

Eureka by the damaged bridges.

North of Eureka most of the Red-

wood Highway is on high ground, or

is modern expressway or freeway. Ex-

cept for the destruction of the Klam-

ath River Bridge, damage between

Eureka and Cresc"nt Cit\" was slight.

Heavy flooding b\- Redwood Creek

in Orick left a layer of silt several feet

thick on the roadwa\", but this \\as

quickl\ cleaned up.

Bur it was another story on US 199,

w hich carried the Redwood Hichwa\'

into Grants Pass, Oregon, via the

Smith River Canvon. .\bove Gasquet,

damage was severe. Three concrete

arch bridges were carried away, and

several miles of roadway lost. In places

the roadway destruction here was so

complete the canyon looked as though

it had ne\er had a road through it.

So extreme was the damage in this

canyon, it was days before it could

be assessed adequately. Crews were
sent up through Oregon to begin

working on the northern end of the

damaged area, and others started

working from the south. The onl\

w a\ the damage could be surveyed

properly over the 20 miles or so of

worst devastation was b\- sending

young engineers in on foot to hike

through with backpacks. In this can-

\()n, and in man\' other places in

Highwa\- Districts 1 and 2, where

road communications w ere completely

destroyed, this meant miles of travel

on foot through knee-deep mud, steep

climbs high above the river through

trackless forest to get around wash-

outs, and sleeping and eating wher-

ever local hospitalit\' was available.

When the floods receded, the Red-

wood Highwa\- was closed to all traf-

fic in dozens of places. Damage to

cast-west routes connecting Humboldt
County with the Sacramento \'alle\

was equally severe. .Ml highways in

and out of the area were closed.

BELOW: This photo shows one of the few places where damage occurred on the Redwood Porks Freeway,

resulting in the loss of two lanes. Culvert became plugged and stream went over pavement, "eating

back" by washing out slope on outside.
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Crescent Cit\- had a roundabout

mte open north over 101 through

iregon. Eureka and the Humboldt
iwland were isolated, except by sea

irough a debris-cluttered harbor, and
• air through small and often weather-

losed airports, for the railroad was

so hard hit.

The Northw estern Pacific had sus-

ended service indefinitely. Its tracks

own the Eel Canyon were deva-

ated. When the flood subsided, rail-

xid men found on a 100-mile stretch

lore than 50 miles of track twisted

id uprooted, millions of \'ards of

jck riprap washed away with fills

one, three steel bridges destroyed,

ver 70 pieces of rolling stock miss-

ig, and debris and silt piled every-

where the right-of-way was not de-

rroyed. Cost of repairs ^\as estimated

t $io million.

Since the Humboldt-Del Norte

conomy is about 75 percent based on

orest products, and since normall}'

he railroad hauls about 75 percent

if these products, this made the flood

doubh- severe blow at the region.

>Jot onh- had the floods caused tre-

nendous damage to propert\-, but the

egion's abilit\' to recover was crip-

.led.

The value of modern transport was

)nce again demonstrated, for w ith the

lestruction of its transportation, the

:rea's economy was brought to an

mmediate halt, and many thousands

)f people were affected in addition to

hose w hose property was in the di-

ect path of the flood. This put tre-

nendous pressure on state highwa\'

jersonnel to reopen the roads as soon

IS possible, to alleviate in part the

;conomic distress.

Although it is being said the storm

i\as "one in a tiiousand years," there

s no guarantee this is so. CertainK*

lew records arc no\v established

rt iiicii must be taken into account in

future design, which means more ex-

pensive construction. It should be

kept in mind that both the iy55 and

1964 storms struck exacti\- on the

winter solstice, when the nf)rthern

hemisphere storm track is at its most

soutiiern point. The same set of cir-

cumstances could repeat next year!
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Another kind of damage occurred when underground waters, seeping through fill, washed out part of

road foundation.

ABOVl: This paving damage was caused fay pressure of sliding materia/ on slope at right, forcing its

way between road surface and foundation. BELOW: Man in phofo has right hand at high-water mark

which Soufh Fork of £e/ reached here near Phillipsville. This stretch of freeway, recently completed, was

constructed five feet above higfi-wofer line of 1955 flood.
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Overflow water from Sacramento River passing over weirs info Vo/o Bypass during week of Christmas flood makes interstate 60 look like causeway fo Key West.

(Photo courtesy of Vernon Giles, Carmichoel Times.)

CHRISTMAS FLOODS
PART 2: Elsewhere in the State

Editor's Note: Because of space and
time considerations, the two flood articles

in this issue of the magazine cover only

the actual damage caused by the De-

cember storms. Followup articles on action

taken to reopen the roads will appear in

succeeding issues.

The storms which devastated the

nortii coastal counties in Decenihcr

1964 spread eastward and southward

across much of northern California.

[before thc\- subsided more than a

score of counties had been designated

as disaster areas, with some of them

suffering very heavy damage to both

private and public propert\-. Included

was bridge and highway destruction

running into many millions of dollars.

Damage to state routes was also

heavy, particulari\- in the northwest-

ern quadrant of the state. Xot onl\'

was the Redwood Highwav rendered

completely unusable, but so were

several other routes such as US 199

between .Areata and Redding, Sign

Route }6 between Fortuna and Red

Bluff, and Sign Route 96 up the Klam-

ath River.

On most routes there were many
temporary interruptions. At one time

all trans-Sierra routes were closed b\-

high water, snow or bli/.zard condi-

tions, except a northerly route via

State Sign Route 44 and Susanville.

.\long the north coast the iiea\iest

rainfall seemed to strike Mendocino

Countv first, then grailually spread

10 California Highways and Public Works
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Engineers %\ji^eyir\^ damage on county road in Humboldt County, seeking route into Rio Detl, struggle

through knee-deep mud along banks of the Eel River. This route is now being used temporarily as part

of the Redwood Highway.

northward and eastward. While sev-

eral stations near the headwaters of

the Eel recorded more than 20 inches

for a two-da\' period, this intensit\-

was not equaled in other parts of the

state. Probably there was somewhere
around 12 to 16 inches in man\- parts

of the Klamath and Trinity Ranges on

these two worst davs, which had its

effect not only on westward flowing

streams, but also on those streams

draining eastw ard into the Sacramento

\'alle>-.

Farther to the east. Blue Canyon,
west of Donner Pass and on the head-

waters of the American River, re-

corded more than 23 inches of rain

for the four da\s of the worst storm.

Most places in the Sierra, however,
got only about 12 inches during these

four days, but it was over ground
already saturated by a series of lighter

storms.

The effect of these earlier storms

had already been felt by the 21st,

when several counties reported road

closures from slides and flooding. On
the state system, Highway 101 was
closed b\- slides and flooding at Ben-
bow, and State Route 1 w as closed at

the Garcia River by flooding.

On the 22nd, reports of damage
over a wide area were coming in. All

roads into Eureka were closed indef-

initely. Interstate Highwa>' 80 was
closed at Cisco due to flooding. The

January-February 1965

Southern Pacific Railroad suspended

service over the Sierra and north into

Oregon where the road was closed at

Crescent Lake. Humboldt, Del Norte,

Shasta, and Mendocino Counties w ere

declared disaster areas.

The washout ot 6/uff Creek, across State Route 96 along the Klamath River. Original streambed passes
along ledge and out of left center of picture, but flow ot water was so great stream broke through
solid rock many feet higher than bed and cut new channel across highway. Note detritus carried

down into river.
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Hospifat Creek on Trinity River near Hoopa brought down so much debris it filled channel, and covered

highway with gravel several feet thick. This was a common type of damage in this storm, and required

reestabtishment of the channel in each case. Note creek "delta" in river.

B\ the 2 3rci, water had to be re-

leased from some dams. Almost every

northern county was reporting clo-

sures, flooding, and bridge losses.

Schools were closed. In manv places

in the Sacramento \'ailc\- the roads

on fili were like causewa\s across in-

land seas. A contractor working on a

iiighw a\' job near Orland watched one

of his pickups as it was swept end

over end down Stony Creek. Yuba
County lost its new 1^ 5-foot Oregon
House Creek Bridge, w hich was un-

der construction and just read\ for its

final pour.

All the Sacramento River bypasses

had to be opened, which flooded

many low-level roads. As the storm

spread southward, the Tuolumne River

flooded State Sign Route 1 20, and

there were slides and flooding on Sign

Route 108 in Sonora County. Sign

Route 70 in the P'eathcr Ri\er Can\"on

w as closed, as was Sign Route 20 east

of Nevada City.

All routes connecting California and

Oregon were closed. Interstate 5 was

closed near the Oregf)n line b\- flood-

ing, reduced to one lane at Dunsmuir

bv a slide, closed on L'S 99\V south

BELOW: Destruction of culvert and road on State Route 96. Trail across

top of picture is emergency road. Washed-out culvert can be seen in

circled area.

BELOW: Slides and slipouts on State Route 96 left this government equip-

ment fseen in circle) trapped, unable to get out. (Both photos courtesy of

Siw Rlv*T^ Nationol Forest, U.S. Forest Service.)
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On December 27 this cable carrier was being used io carry people and small quantities of supplies

across Canyon Creek at Junction City. Road in background is US 299. (Photo courtesy of United Press

International.)

of Red Bluff, and US 99E between
Roseville and Lincoln.

Sign Route 49, traveling through

tlic foothills across dozens of streams,

had many closures. Hell Hole Dam,
under construction on the Rubicon
River in the Sierra, failed and loosed

a wall of water which three hours

later wiped out the State Sign Route
49 bridge near Auburn. A few^ miles

farther north the fine old covered

bridge on the count\- road at Bridge-

port barely missed destruction when
the Yuba River rose to the bottom of

its housing.

Siskiyou County reported 1 5 bridges

destroyed, and 15 more with dam-

aged approaches. This w as later modi-

fied, after the water went down, and

several bridges thought lost reap-

peared. All roads in the count\' were

impassable, w ith hea\\" flooding on the

Klamath, and along the low er Trinit\

.

Governor Brown telegraphed the

President names of 10 more counties

nominated as disaster areas. Humboldt

County reported nine county bridges

destroyed, and the first loss of life in

the storm when a road collapsed be-

neath a jeep, and \ehicle and driver

were swept a\\a\- in the Klamath

River.

SaMti

In many places travel by air was the only means
of access. A Division of Highways photographer

caught here an Army Caribou plane over a

destroyed bridge on US 299.

ABOVE; Visible in this photo at the Areata airport are Air Force, Navy, and private aircraft which

provided food and other supplies for the isolated areas for weeks, and made count /ess rescue and
reconnaissance missions. (Photo courtesy of Eureka Newspapers, Inc.) BEtOW; Big, two-rotor Marine

helicopter lands on street of isolated Willow Creek. A machine like this carried fuel for equipment to

many isolated emergency road contracts. Aircraft even brought in hundreds of tons of feed for Humboldt
County's dairy cattle.

CVs:^
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This special congressional subcommiHev of the (J S House ui Rc-pre^enlatives Public Worfcs

Commiitee toured the flood-ravaged areas of the several stricken western stoles to get firsthand

knowledge oi the extent of the disaster. Here photographed at Redding Airport, Jan-iary 12,

1965. they are, left to right: Congressmen Harold T. (BizzI Johnson ol CalHorniai Jim Wright,

Texas; Robert E. Jones, Alabama (chairman oi subcommittee); California Division at Highways

Senior Highway Superintendent Henry Pickrell, District 2; Congressmen Don H. Clausen, Cali-

fornia; and William H. Harsha, Ohio.

In Shasta County a hole 70 feet deep

and 100 feet wide dc\cl()ped across

the four lanes of Interstate 5 at Mccrs

Creek north of Redding, when w atcr

undermined the fill. Tiic district engi-

neer commended temporary emplo\-

ecs iVl. D. Crowe and J. C. Garrigus

for noticing the pavement beginning

to sag at 2 a.m. anti standing h\- to

stop traffic.

On the 24tii, E\ Dorado Count)

reported 1 2 to 20 inches of rain in the

fahoe area during the storm, which

dcli\ered 1.2 million acre-feet of wa-

ter iiiti) the lake. Plumas County re-

ported the loss at CJhester of the main

hriilge over the North I'ork of the

Feather, and hea\\- flooding across

Sign Route 70 hclou Fulga. Closures

on Interstate 5 near the Oregon state

line were repaired, and hundreds of

cars, plus 14 CJrcNhounil buses, all

stalled there for hours, streamed

northward.

Storm damage anil tlooding was

widespread over the entire northwest-

ern United States. In California main"

roads had to be patrolled by sheriff's

deputies and California Highwa\- Pa-

trolmen to screen traxel over danger-

ous sections.

Traffic on Interstate 5 north of

^'reka was still one-way on the 27th.

and US 50 was closed by slides be-

tween Placcrville and Meyers. Sign

Route 70, the [''eather River route,

was closed bv slides 12 miles east of

Jarbo Ciap. Also closed were Sign

Routes 1, 16, 20, 36, 41, 96, 140, 169,

and US Routes 199 and 299.

By the 28th the snow level had

dropped to the 2,500-foot level in the

mountains, with heavy falls in the

coast ranges, the Klamaths, the Siski-

\()us, and the Trinitvs, adding to the

mi.ser\' of those isolated, and hamper-

ing emergency reconstruction. I low -

e\er, the rainfall at lower ele\ations

slowed, and streamflows subsided, al-

liiwing many minor road closures to

be re[)aired. In the north dozens of

highway crews were still cut off by

bridge and road destruction, but the

radio-equipped cars kept a stead\' flow

of information coming into headquar-

ters at Eureka and Redding.

The damage to highwavs was ex-

tensive but generally speaking, the

older the road the more closures there

w ere. 1 he narrow, winding roadways

are vcr\' \ ulnerable to slides and \\ash-

outs. Maintenance is difficult in any

winter on these older sections. The
cut slopes are unledged and steep, and

when they become saturated with

water, the\' slide, either covering the

road or carrying the road with them.

On US 299, running from Areata

to Redding, this t\pe of damage was

common west of \\'ca\crvillc. There

were few bridges in this vicinit\- to

go out, but the failure of the Canyon

Creek Bridge at Junction Cit\- effec-

tixely prevented repair work west

of it until a temporar\- crossing could

be built. Between Junction City and

Willow Creek there were man\ slides,

slipouts, and w ashouts. I wo w ashouts

were so great the\' had to be bridged.

l"rom the town of Willow Creek,

the road heads west up Willow Creek.

When the normally peaceful creek

ro.se to become a roaring torrent, it

closed si.v miles of the highwa\ b\

undercutting. With the Redwood
I lighway hopclessl\' destro\ed in

do/ens of places, repairs in this sec-

tion betw een Berry Summit and Junc-

tion Cit\' were vital to reestablish road

communications to Kureka.

Sign Route 36, west of Red Bluff"

sutfcrcd some damage on its eastern

sections, and along about 20 miles ot

its western end there were bad wash-

outs and slides. Three sizable bridges

were destroyed on this route, also.

Possiblv the worst slide damage in

the entire state was on State Highwa\

96, which leaves US 299 at \\'illow

CJreek, then travels down the Trinit\

Can\on and up the Klamath from the

iimction of the rivers at Wcitchpec.

This is \cr\' rugged country, w ith the

few settlements tiirectl\ on the roads.

On the Siski\(iu C]ount\' road along

the Salmon Ri\cr, a slice of mountain

half a mile high and three-fourths ot

a mile w ide slid dow n into the stream,

erasing three-fourths of a mile of road

anil damming the river. When the

dam broke, a 90-foot-high wall of

water roared downstream. On this
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route. 17 miles of road ^\as virtually

wiped out.

From W'eitchpec, at the confluence

of the Trinity and Klamath, uncom-

pleted Route 169 goes part \\a\' down
the Klamath, to the Town of Pecwan.

Over two-thirds of this road was de-

stroyed.

Bridge damage in the Klamath-

Trinit)- drainage area was heavy. The
bridge at \\"illow Creek, connecting

Route 96 with US 299 was completeh'

destroyed, as were several other state

bridges on this route. In the W'eitch-

pec-Orleans-Somes Bar vicinit\", every

bridge was destro\-ed, both state and

county.

Included was the state bridge at

Somes Bar and the beautiful prize-

winning suspension span at Orleans,

the fine county bridge at .Martin's

Ferr\- which gave access to the county

road to Orrick and US 101 and the

jew el-like little Forest Service suspen-

sion bridge at Ishi Pishi. Upstream

there was further bridge damage, and

all along the canyon terrible road

damage. When the flood subsided,

people who lived in these communi-

ties could be provided with food and

supplies only b\' helicopter.

Gaping waihoui from what is normafly an insignificant trickle of a stream is typical of damage /firouyn

out the several northwestern counties in the December 1964 floods- This is State Route 208 in Mendocino
County, west of Leggett,

.Mendocino County suffered ver\'

heavily, both from the Russian and

Eel Rivers. Damage was particularly

heavy in the vicinity of Covelo and

Dos Rios around the main Eel and

its North Fork. Here also the railroad

Guernevilie in Sonoma County from the air on D
State Route 116 travels across photo about one-third the distance from the top

Rosa Press Democrat,)

ber 24, 1964, while Russian River was in flood.

Photo courtesy of Santo

suffered heavily. These are e.xamples

of some of the worst hit areas. Many
other counties suffered damage, some
of them substantially. The photos

herewith tell the stor\- better than

\\ ords.

County losses alone, ignoring state

losses, on first estimates, totaled .140

miles of roadway, and 104 bridges.

The table below lists these losses; and

their dollar value:

??^»<Q
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ABOVE: One of the more than lOU county bndgei

damaged. This is Trinity County's CarrvHie Bridge

over the Trinity River. BELOW: The damaged
Feather River Bridge, Chester, Plumas County.

(Photo courtesy of Feather River Bulletin.)

ABOVE: "Before" photo of the Forest Service

Bridge ocross the Klamath River at Ishi Pishi, on

the Humboldt-Siskiyou county line. BELOW: "After"

photo of same bridge, showing only abutment re-

maining, indicates height and power of flood in

Klamath Canyon.

ABOVE: Whittmmore Bridge on Federal Aid Sec

ondary Route 977 in Humboldt County. BELOW:
This Mendocino County bridge across the upper
Eel River on road to Covelo withstood flood

despite debris. (Photo courtesy of Santa Roso Press

Democrot.)

This photo of destroyed Martin's Ferry Bridge, on Humboldt County route between US 10/ and Klamath

River towns, clearly shows power of the Klamath in flood. Top of pier on other side of stream is 95

feet above normal river flow and subsiding waters left driftwood on it. River height here is estimated

to have reached somewhere between 1 10 and 1 15 feet. Note also washouts and undercutting of cliffs

in upper right which previously supported the road. (Photo courtesy of Eureka Newspapers, Inc.)

BELOW: Until December, this was the beautiful State suspension bridge at Orleans, which won an award
for design in 1940. Flood topped deck before bridge gave way. (Photo courtesy Six Rivers Forest,

U.S. Forest Service.)

4
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ABOVE: Damage on Humboldt County road from flooding Sprowel Creek, December, 1964. BEtOW:

Mears Creek woshouf, Shasta Courtly, on Interstate Route 5, December 23, 1964. Highway foreman

happened to hove camera focused and cocked when fwo-/one piece of paving broke off and fell.

BELOW: Collapsed bridge at Willow Creek, on Sfo»e Roufe 96, neor junction with US 299.
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ABOVE: Washed-out Cold Creek Bridge, State

Sign Route 20, Mendocino County, eosf of Cal-

pelta. BELOW: rfiomos Creek Bridge on county

F.A.S. Route 1078 near Paskenia, Tehama County.

y. UK
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ABOVE: Pier settlement, county bridge over South

Fork of Cottonwood Creek, Evergreen Road, Te-

hama County. BELOW: Partly destroyed Oregon

Creeic bridge. Celestial Valley Road, five miles

south of Camptonville, Yuba County.

ABOVE: Looking across gap of fallen North Fork

of Russion River Bridge at Calpella. Severance of

utility lines disrupted telephone service lor entire

area. (Schroll Studio photo courtesy of Santo Roso

Press Democrat.) BELOW: Stephens Bridge over

Cache Creek, Yolo County, 5' 2 miles west of

Woodland.



us 99-Kingsburg Last Unit of 21 -Mile

Relocation Completed

By JAMES M. McDOWELL, District Construction Engineer

A dramatic wave-

DISTRICT through by a per-

spiring, red-coated

flagman was the

onl\- cercmons' in

evidence as the
third and final sec-

tion of the Kings

River to Fresno re-

location of the

Golden State Freeway was opened to

traffic in earl\ August, eliminating the

last two traffic signals on L'S 99 in

District 6.

riic entire relocation lies approxi-

niatel_\' a quartcr-milc west of the old

route, which will continue in use as a

local service road for the southern

portion of Fresno and the Cities of

Kingsburg, Selma, and Fow ler.
The north (Fresno) end of overall proiect, showing the direct connection to Golden Stote boulevard,

the superseded highv/ay.

Ramps with temporary connections to California Avenue indicate the diagonal alignment of future Route 41 Freeway into downtown Fresno.
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Recently completed Unit Three is

rom south of Kingsburg to a con-

lection north of Selma with Unit

)ne, which was described in the Sep-

ember-October 1962 issue of this

nagazine. Unit Two, completed in

October 1963, extended the central

(reject to the north and made connec-

ion with the Fresno Freeway at the

ritersection with Highway 41.

Part of Important Route

This 21 miles of San Joaquin Val-

sv high\\a\' is part of the most im-

lortant and heaviest traveled route in

:entral California, serving a large por-

ion of traffic between the richest ag-

icultural area in the nation and the

najor metropolitan areas of the state,

t also carries a considerable amount
if recreational traffic between these

reas and mountain or coastal resorts.

With provision for future widening

:o six and eight lanes, the southerly

line miles were constructed with four

anes, the remainder with six. Thirt\

-

even major structures w ere included

n the work; 18 interchange facilities,

. 1 street separations, 3 railroad separa-

ions, a pedestrian overcrossing, and 4

Irainage pumping plants.

Construction Costs

Construction costs for the three

)rojects amounted to nearh' 1" mil-

ion dollars, and included:

. . . enough concrete to build a

three-foot-wide sidewalk half-

way across the United States

. . . excavation sufficient for 30,000

famil\-size swimming pools

. . . asphalt surfacing adequate for

a driveway 350 miles long

... an amount of steel equivalent

to that in 7.000 automobiles

Right-of-wa\" requirements were

ilso extensive: a total of 842 parcels

)f land were acquired involving ex-

:)enditure of 9': million dollars.

Rapid Acceptance

As evidence of the rapid acceptance

)f slip-form paving in California since

ts introduction in late 1959, all

187,000 cubic yards of concrete pave-

Tient were placed in this manner,

"loughly three-quarters was done with

:he Lewis machine. The remainder

Aas placed by the Guntert-Zimmer-

FRESNOM:
tulaSe CO,

U.S. 99 FREEWAY
21 MILES

MAP ABOVE: The 21-mile freeway relocation from

Kingsburg to Fresno wos completed in three units.

Unit I was opened to trafTtc in November 1962,

Unit 2 in October 1963 and Urrit 3 in August 1964.

man machine, controlled by an elec-

tronic guidance system receiving in-

structions for line and grade from a

preset, tensioned piano wire.

Hand in hand with new placing

methods were new ideas in concrete

manufacture. Where mixing was for-

merly accomplished by one or more
movable mixers with their stretched-

out suppl\- trains of water trailers and

dry-batch trucks, two of these proj-

ects utilize central-mixed concrete

from jobsite batch plants. Mixing was

done in eight-cubic-yard batches and

hauled in nonagitating dump trucks

for distances of several miles to the

paving spread. The concrete was

merely dumped ahead of the paver

which spread, consolidated, and ex-

truded the slab to required dimensions

while the trucks returned for another

load.

Old Style Equipment Replaced

Past being relegated to the past

along with other old-fashioned prac-

tices are the numerous teams of blade

operators and "guinea hoppers" once

relied upon to smooth the subgrade.

Often being accused of "being right

once every 50 feet," they are being

replaced with machines capable of

spreading the structural lasers to tol-

erances once thought impossible. Both

the Lewis subgrader—a machine sim-

ilar in appearance to the paver—and

the Gurries roadbuilder—a wire-con-

trolled spreader—gave excellent results

at considerable savings in equipment

costs and manpow er.

An innovation in dirt moving on

the Unit Three section achieved the

amazing production rate of 2,500 tons

of imported borrow per hour. A fleet

of scrapers making high-speed shallow

cuts passed over a set of specially

built elevated scales, were weighed,

and then dropped their loads into a

large hopper. The material was then

dropped through hydraulic gates into

waiting double trailer rigs capable of

a 100-ton fast haul to the embankment
area.

Pipe Cast in Place

Long lengths of concrete irrigation

pipeline were cast in place w ith a

Fullerform machine, which does away

with laborious hand placing and

mortaring of section after section of
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heavy pipe. In this process fresh con-

crete from transit-mix trucks is de-

posited into a hopper of the movable

machine, which straddles a long, in-

flatable neoprenc "sausage." This tube,

which determines the inside diameter

of the pipe, is placed in a carefull\-

built trench, anchored, and "swal-

lowed up" b)- the moving pipe maker

as the concrete is packed around it.

When the concrete hardens, the tube

is deflated and repositioned for the

ne.xt pour.

Vet another development in modern

highwa\- construction was used e.\-

tensivcl) on these projects. Bridge

deck finishing has always required a

keen eye for detecting, and strong

back muscle for correcting, surface ir-

regularities. The Bidweil Finisher, a

combination strikeoff and longitudinal

float, rides on screed rails outside the

pour and produces excellent results.

Even with reduced crews, finishing

time was lessened by hours from old

"grunt and groan" methods.

Work started in 1961

Work on LHit One was begun by

R. A. Westbrook, Inc., and Morrison-

Knudsen Co., Inc., in iMarch of 1961

and completed in November of the

Mendocino Avenue Overcrossing and Overhead south of Kingsburg. The Tulare-Fresno county /ine is

just beyond the structures.

following year. This 9.7-mile project

between Highland. Avenu^ (Route

43 ) in Selnia and Chestnut Avenue in

Malaga is of initial six-lane width and

provides traffic interchange facilities

at Highland-Floral Avenues, Manning

Mountain View Avenue, an important east-west county road.

Avenue, Merced Street in Fowler,

Adams .\venue, Clovis .Avenue, Amer-
ican Avenue, and Chestnut .\venuc.

Unit Two got underway in No-
vember 1961, with R. A. Westbrook,

Inc., iMorrison-Knudsen Co., Inc., and

Richard N. Moseman as contractor.

Of six-lane width, this .v5-mile con-

tract ties to the existing Fresno Free-

way on the north and has connecting

ramps at Central Avenue, Cedar .Ave-

nue, North Avenue, Jensen .\venuc.

the future Route 99/41 interchange,

and at Ventura Street.

The joint venture of Fredrickson

and Watson, Kenneth H. Golden Co..

and He.ss and Dubach commenced
work on the final section in April of

1963. Interchange ramps for the four-

lane freeway arc provided at Mendo-
cino .Avenue in Kingsburg, Conejo

Avenue (Route 201), Bethel .Avenue,

Mountain \'iew .Avenue, and at Sec-

ond Street in Selma.

Project manager for W'estbrook,

Morrison-Knudsen on Units One and

Two was Oliver Pope; for the Fred-

rickson and Watson, Golden, Hess

and Dubach combine on Unit Three

the superintendent was AVilliam

Brewer. Resident engineer on Units

One and Three was Nelson Humiston;

on Unit Fwo, Tom Conlew
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Lebec Project
Modernizing of Interstate 5 Continues

Over Ridge Route

It is August 1772,

DISTRICT and Don Pedro Pa-

ges is leading his

w e a r y b a n d o f

Spanish militia on

the arduous trek

from San Diego to

the new mission at

San Luis Obispo.

The troops have

trudged up and over the Cajon Pass,

across a portion of the iVIojave Desert,

through the Lake Hughes area, con-

tinued on over the Tejon Pass, and

are rounding the toe of a peak which

will soon reveal the beautiful sight of

a lush green meadow some half-mile

wide b\- three miles long bordering

Castaic Lake. The assemblage will

soon push on down Cajon de las Uvas
(Grapevine Can\on), across the south-

westerly corner of the San Joaquin

\'alle\-, b\' Buena Vista Lake, and on
to San Luis Obispo. Here in this

mountain meadow location only a dim
trail leads ahead.

If time could be instantaneously ad-

\'anccd for Don Pedro and his troops,

iind the year were suddenly changed

from 1772 to the year 1915, our group

would see a 20-foot-wide pavement
winding around the edge of the

meadow w hich could, if the vehicles

were available, easily be traversed at

speeds of 25 to 35 mph. If the year

were 1936, the group would see a 30-

foot ribbon of PCC pavement that

crosses the meadow, rather than skirt-

ing it, on an alignment that is nearly

the same as that in use toda\-. If the

\ ear were 1952, the road would be a

four-lane expressw a\'. If the \'ear w ere

1964, an eight-lane full freeway would
be seen stretching toward the top of

Grapevine Canyon.

Road Work Begins

Work began on April 29, 1963, con-

verting a 4.7 mile length of four-lane

expresswa>- to an eight-lane full free-

way from one-half mile north of the

Los Angeles county line to Fort

By D. L McKENZIE, Resident Engineer

£;?• iy-j'

^ Bakersfield 38
Sacramento 314

A view northward along the new eight-lane Inferstafe 5 Freeway between lebec and Fort Tejon on the

Ridge Route.

i'>5.-,
— "
--^S.-i^^ '

mi

Northbound truckers will be able fo check out fheir rigs at this location off the freeway before beginning

an eight-mile descent to the San Joaquin Valley floor. Weary travelers will also find this a convenient

rest stop.
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TO LOS A/V6S^^

INTERSTATE ROUTE 5 FREEWAY
4.2 MILES

ENP OFPBOJECr

TRUCK BRAKE INSPECTION
AND SAFETY REST AREA

Jhh map shows fhe location of the new freeway secfion which extends from Fort Tejon to south of tebec, a distance of more fhon four miles.

'»=53E*^ilC9.rs,

;-«r.

isa^

The combination truck brake inspection area and safety rest stop can be seen in the lower center

this aerial photo.

Tejon on Interstate Route 5. known
to most people as the "Ridge Route".

It was completed on September 18,

1964. Previousl\, a 6.6-mile section

just north of this project was com-

pleted in |ul\' 1960 at a construction

cost of $7,430,000. Work on a con-

tract in District 7 has recentlx' been

started to continue an eight-lane free-

way development another ^'.4 miles to

the south.

l'"or the most part, the project com-
pleted in 1964 was a standard highwa\-

construction ctTort. The feature that

set it apart w as the attempt to salvage

as much as possible of the inherent

\alue of the existing highway pave-

ments, and the resulting necessity" for

carefull>' staging the traffic handling

in order to accomplish this saKaging

w ithouf delay or danger to the travel-

ing public.

Terrain Relatively Level

Ihc project terrain looks relati\el)

le\el, but <)nl\ because of 6-percent

grades near each end of the job-

Grapevine grade to the north ;nul

I'ejon Pass grade (over Holland Sum-

mit) to the south. Grades on the proj-

ect \aried from 2 percent to 4% per-

cent, uphill to southbound traffic.

The existing southbound roadwa\

consisted of two lanes of PCC pave-

ment constructed in 19.il. Approxi-

niatel\ 20 percent of the outer lane

needed replacing. To accomplish this

reiilacemcnt, a scries of southbound

traffic mo\ cs were mailc. I'irst, the

southbound traffic was channeled into
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1 two-lane pattern using the existing

3uter AC shoulder. During this time

:he new eight-foot-wide inner shoul-

ier of AC was constructed. Then the

iouthbound traffic was channeled into

1 two-lane pattern near the median
jsing the newly constructed inner

ihoulder as a part of the traveled way.

Outer Lanes Reconstructed

Next order of w ork \\ as the recon-

itructing of portions of the outer lane

jf the existing PCC pavement. To
provide room for work, traffic was
nerged into a single lane nearest the

nedian, using the shoulder and a por-

ion of the inner lane.

The Special Provisions required that

)nly UOOO feet of one-lane road could

)e in use at one time so that the slow-

noving uphill trucks would not bottle

ip the traffic flow. A traffic flow

tudy indicated that if 3.000 feet of

wo-lane roadway were available be-

tween the one-lane segments there was
ID noticeable traffic dela\-. This

:ourse was pursued to completion of

he slab replacement program. Re-

)lacement \\ as for the full lane width

12 feet) at lengths varying from 6

eet to 690 feet. As each 1.000-foot

ncrement was completed, traffic was
estored to tAvo-lane usage by contin-

ling to use the inner shoulder and

lortions of the PCC pavement.

When the slab replacement work
vas complete, construction of the ad-

litional rvvo lanes of southbound pave-

nent was begun. A six-foot "buffer"

rea was barricaded off' along the edge

if the existing lanes to keep vehicles

lear of the dropoff^ during subgrad-

rig operations. Using a Lewis slipform

laver and a fleet of 15 transit paving

riixers, the southbound paving was
ompleted.

Traffic Uses Southbound Lanes

\\'hen the outer AC shoulder was
1 place, all traffic was routed onto

he southbound pavement. A 1-inch

y 4-foot AC pad was placed along

he center of the southbound four-

ine pavement, and a double-double

ellow stripe was placed on the pad,

sene as a divider between the t\\

o

irections of traffic. This provided

«"o lanes for each direction of traffic

rhile the northbound roadway con-

truction was in progress.

A down-canyon (northward} view toward the Son Joaquin Valley. Lebec is at lower left.

A sovthword view from approximately the same location as the above photo with lebec visible in right

foreground.
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The inner two lanes of the north-

bound lanes were constructed as a

PCC blanket overia\- on the existing

pavement. Some planing of high spots

was necessar>, and the subgradc was

brought to the proper grade by plac-

ing an AC leveling course. The outer

two lanes were full\' subgraded. Prior

to beginning the northbound paving

operations, the contractor changed his

transit paving mixers from the fixed

drum t_\pc to the tilt-drum type. The
average dail\- production soared be-

cause of the reduced discharge time.

As is usuall)' the case with slipform

paving, a better Profilograph daily av-

erage was obtained when the higher

production rate w as sustained.

Inspection Area Constructed

A combination truck brake inspec-

tion area and safet\' rest stop was con-

structed along the northbound road-

way near the middle of the job. Lo-

cated in a picturesque setting along-

side the green meadow under some
stately old oak trees, the rest stop is

being used by a large number of

travelers. A future project, now in the

planning stage, will add restrooms and

picnicking facilities.

Prime contractor for the work w as

Alatich Constructors of Colton. Resi-

dent engineer for the state was D. L.

McKenzie. Subcontractor for bridge

construction was W. V. Maxwell
Company of Fontana. The state's

bridge engineer w as C. W. Purkiss.

Woolley Is Elected

CHC Vice Chairman
Ihc California Highway Commis-

sion has elected Roger S. Woolks
of Rancho Santa Fc as its vice chair-

man. He succeeds Abraham Kofman
of Alameda.

Woolley, a San Diego attorney, was
appointed a member of the commis-
sion by Governor Edmund G. Brow n

in March 1959 and reappointed in

1963.

The commission elects a new vice

chairman from among irs members
each \car.

Womack Appointed to

Research Committee
State Highwa\- Engineer J. C.

Womack has been appointed to mem-
bership on the e\ecuti\e committee
of the Highwav Research Board,

National Academ\' of Sciences, for a

three->ear term beginning in Januar\-

1965.

'

Womack w as notified in December
1964 by Chairman Richard C. Jordan
of the academ\"s Division of Engi-

neering and Industrial Research that

the appointment w as made upon nom-
ination of the Highwav Research

Board and with the approval of the

president of the National Academ\-
of Sciences.

The academy is a private, nonprofit

organization of scientists, dedicated to

the furtherance of science and to its

use for the general welfare. It was
established in 1863 under a congres-

sional charter, signed by President

Lincoln, which required it to act as

an adviser ro the federal go\ernment
in scientific matters.

In 1916 the academy established

the National Research Council, at the

request of President Wilson, to

broaden its base of scientist partici-

pation. .\nd in 1920 the Highway Re-
search Board was organized as an

agcncN of the Division of Engineering

and Industrial Research, one of the

NRC's eight functional divisions.

The Highwa\ Research Board is a

cooperati\c organization of the high-

way technologists of America oper-

ating under the support of the .\cad-

em\ -Research Council and with sup-

port of the various state highwa_\- de-

partments, the U.S. Bureau of Public

Roads, and other interested organiza-

tions.

Its purposes are to encourage re-

search and provide a national clearing

house and correlation service for re-

search activities anti information on

highwa\' administration, transporta-

tion and technology. It conducts an

animal meeting at which man\- re-

search papers are presented; dissemi-

nates and correlates research informa-

tion; and works exter.sivcK- through

specialized committees.

Houghteling Named to

Highway Commission
Governor Ednumd (i. Brown has

announced the ajipointment of Joseph
C. Houghteling, 39, of Sunnyvale, to

the California Highway Commission.
He will fill the vacancv created h\
the resiunarion of Xlfred Heller.

JOSEPH C. HOUGHTELING

Houghteling publishes the D.iily

Stniidiird-Registcr Leader of Sunn\-
vale; he is president of the Los Gatos
T/7;/«-Saratoga Observer and GiIro\-

Evenii/i^ Dispatch publishing com-
panies, and vice president of the

Plcasanton Thnes firm.

"By the inherent nature of his pro-

fession, Joseph Houghteling has al-

ways had a real and vital interest in

the matters of state, and has served it

well in \arious capacities," the Gov-
ernor said in making the appointment.

"I know he will bring this same imag-
ination and energetic interest to rhc

1 lighw a>' Commission."

A native of San Francisco, Hough-
teling is a graduate of Yale L'niver-

sit\-. He is vice chairman of the San
Francisco Ba\" Study Commission, is

on the ad\isor\- board of California

Tomorrow, and is trustee of the

World Affairs Council of Northern
California. He ser\cs as director of

the \\'cstern Newspapers Industrial

Relations Bureau. From 1959 to 196^

Houghteling served on the State Park

Commission, the last I ' j years as

chairman.
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us 99-San Joaquin Co.
By GEORGE AVERY, Assistant Design Engineer

Throughout the

DISTRICT length of Califor-

nia, motorists on

US 99 have long

dreamed of the

time when t h e >

\\ould travel this

highway \\ith the

safety and comfort

we now associate

with our modern freewa\- sNstem.

After many years of concentrated ef-

fort, these hopes have become a near

reality in San Joaquin Countw The
recent conversion of an eight-mile

expressway ber\\"een Stockton and

Lodi completed nearly 37 miles of

full freeway in the county. The tw o

remaining miles of expressway are

scheduled for conversion to a freeway

in the near future and w ill end a long

range reconstruction program which

began many years ago.

US 99 is a part of the California

freeway and expressway system. Its

central location has throughout the

\ears been very important to the

economy of the flat, fertile San

Joaquin County—ranked fifth in the

agriculture producing counties of the

nation. Convenient access to and from

this highwa\" contributes to the effi-

cient and orderlx' movement of the

agriculture and manufactured prod-

BEFORE: The intersection o( linden Road (Highway 26) ond US 99 east ol StocKon

from expressway to full freeway.

faefo re conversion
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creased traffic volumes, and traffic

analysts were predicting even greater

volumes in the future. Efforts were

soon started to rebuild this major

highway to at least a four-lane ex-

pressway.

Four-lane Expressways

Construction projects for the next

several years ^\e^e directed toward

converting the existing two-lane pave-

ments to four-lane expressways. This

w ould provide four lanes of divided

highway for through traffic \\ ith par-

tial control of access. Grade crossings

were permitted only \\'here con-

sidered necessar>".

The first expressway on US 99

was started in 1945. Eight miles of

tw o-lane pavement north of Stockton

between the Calaveras River and Lodi

were rebuilt at a cost of 5600,000.

Shorth' thereafter, the first stage of a

two-stage project on the easterly

fringe of Stockton w as started. This

work consisted of grading and struc-

tures for a six-mile expresswa\" on a

new alignment. Bids for the second

stage were received in 1949, and the

work consisted of paving the previ-

ously constructed roadbed. At a com-

bined cost of $2,500,000, these two

projects provided a new expresswa>"

from .Mariposa Road, south of Stock-

ton, to the Calaveras River where it

joined the previously completed ex-

pressway to Lodi. A continuous 14-

mile stretch of divided highw ay was

now open to motorists, and a major

delay for through traffic was elimi-

nated since the highway was no

longer routed through one of Stock-

ton's major business districts.

This photo iaken in the early 1930's shows US 99 flooded soufh of the Mokelumne River bridge

One of the biggest delays to the

motorist was the intersection of US
99 and State Highway 120 in the

center of Manteca. The conflict of

highw a_\ traffic and city traffic was

nearly intolerable and construction of

a freew ay around Manteca was started

in 1954. This freeway was completed

in 1956 at a cost of 51,800,000 and was

located easterl\" of Manteca ber\\ een

Austin and Lathrop Roads. Several

miles of two-lane highway passing

through the .Manteca residential and

business areas were superseded for US
99 traffic as well as three railroad

grade crossings and a four-way-stop

intersection.

Shortly thereafter, three miles of

tw o-lane pavement south of Stockton

between Turner Station and Weber
Road were converted to a freeway.

Frontage roads were constructed on

both sides of the highway on the

northerly half of the project. The
mainline w'as constructed with con-

crete pavements, and the cost of the

completed work was nearly §800,000.

Projects Started Simultaneously

In the latter part of 1955, several

projects were started almost simul-

taneously. A troublesome grade cross-

ing of the Tidew ater Railroad Com-
pany tracks at Turner Station was

eliminated by construction of the

freewa\" betw een the north end of the

.Manteca Freeway and Turner Sta-

tion. Four lanes of concrete pave-

Freeways

As funds became available, some of

the older two-lane pavements were

reconstructed to full free^\ays in the

earl\- 1950"s. These were also divided

highways but differed from express-

ways since full access control was

acquired and crossings at grade were

eliminated. The first project of this

type on US 99 was completed in 1954

between the north city limit of Ripon

and just north of Austin Road at a

cost of 51,300,000. Four lanes of con-

crete pavement w ere built, as w ell as

overcrossing structures at Jack Tone
and Austin Roads. The US 99 crossing of the lidewoter Southern Railroad (racks neor Turner Station in 1929, footing north.

January-February 1965 27



The inlersection of US 99 and Highway 120 (Yosemite Avenue) east of Manteca os it looks now (see two photos of boffom of page). Note how the functional

planting complements the structure.

nient and frontage roads were built

for about 51,000,000. At the same

time, two projects from the northerly

cit\- limits of Lodi to north of the

San Joaquin-Sacramento count\' line

near Gait were underway to convert

the existing pavement to a freewa\-

with frontage roads. These latter

projects totalled almost 10 miles in

length and cost more than §3,000,000.

Interchanges were built at Wood-
bridge, .\campo, Peltier, Jahant, Col-

lier, and Libert\' Roads. An 800-foot

concrete slab-type bridge was con-

structed over the .Mokelumne River

for southbound traffic. The existing

bridge was w idened to accommodate

northbound traffic.

This completed the conversion of

the old two-lane roadwa_\-s on US 99

in San Joaquin County to either full

freeway or four-lane expressway

standards except for a portion of the

highway in the City of Lodi. There

also remained, however, several at-

grade intersections and railroad cross-

ings along isolated sections of the

The photo below shows traffic congestion in Manteca at the Highway 120 fVosemife Avenue)-US 99

mfersecfion prior fo construction of the freeway. (See photo at lop of page.)

highway, and studies were continued

toward their elimination.

Conversion of Expresswoys

In 1958, bids were opened on an

5800,000 project to construct ramps,

frontage roads, and structures at Mari-

posa and Farmington Roads east of

Stockton. The heavy farm-to-markct

cross traffic was separated from the

through traffic on US 99, thus elimi-

nating the hazardous intersections. A
60 percent reduction in the number of

accidents within the immediate vi-

cinity of these crossings w as recorded

during the two-year period following

their reconstruction.

Two additional projects, totaling a

length of almost five miles, were

started in 1961. These converted the

expressway easterly of Stockton to

frcewa\- standards at a combined cost

of 52,000,000. Interchanges were built

at Linden (State Highway 26), Wa-
rcrloo (State Highway 88), and

Cherokee Roads. In addition, an un-

licrpass at the Stockton Terminal and

I'astern Railroad crossing north of

Linden Road was constructed to elim-

inate the railroad grade crossing.

The remaining expressway sections

on US 99 are located east of Stock-

ton and consist of a Southern Pacific

Railroad crossing and the Washington

Street connection south of Linden

Road. Future construction will elimi-

nate these expressway" sections.
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In February 1964, a five-mile proj-

t was completed through Lodi, the

cond largest city in San Joaquin

^untv^ This work extended from

rmstrong Road south of Lodi to the

okelumne River. Four complete in-

rchanges, frontage roads, crossings

r several city streets, and four lanes

concrete pavement were built for

arly $3,000,000. An interesting fea-

re was the construction of almost

le mile of a depressed freeway sec-

)n in relatively flat terrain. Engi-

ering studies during the design stage

termined that the depressed section

as superior to and more economical

an an embankment section in that

ea.

Next, the four-lane expressway be-

een Stockton and Lodi was cou-

rted to a six-lane freeway with

jntage roads at a cost in excess of

,500,000. Interchanges were con-

ucted at the Calaveras River, Ham-
:r and Morada Lanes, Eight Mile

d Armstrong Roads, and Harney

me. This project, which was com-

:ted in December 1964, has elim-

ited the conflicts with the heavy

oss-traflic going into and out of the

BEFORE: The Cherokee Road intersection looking northward prior to reconstruction of US 99 fo full

freeway east of Stockton.
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Excluding minor signalization, light-

ing, and landscaping projects, more
than $20,000,000 has been invested in

the long-range program to recon-

struct US 99 to freeway standards

within San Joaquin County. It has

been a long, hard effort to rebuild the

old narrow, two-lane roads to four-

lane expressways and again convert

these to the modern four- and six-

lane freewa>'s as we know them to-

day. But it is considered money and

effort well spent, because the accident

rate on a typical section of highway

south of Stockton lias decreased from

2.80 accidents per million vehicle miles

in 1946 to 0.50 in 1964. As a result,

the traveling public, as well as the

commercial truck carrier, can now
drive the entire length of the countv
with increased safct)- and conven-

ience on one of the best highways in

the nation.

Bids Called for Big

Interstate 5 Project

The State Division of Highways
has called for bids on a niultiniillion-

dollar project in Merced and Stanis-

laus Counties.

The project consists of grading and
paving to extend the four-lane Inter-

state 5 (Westside) Freewa\' construc-

tion now in progress (between Route
152, west of l.os Banos, and 2.8 miles

north of Route 33 in Merced County)
another 1 3.H miles north to four-

tenths mile north of Stuhr Road in

Stanislaus Countw

The project includes interchanges at

Sullivan Road in Merced Count\- and

at Stuhr Road in Stanislaus. Undcr-
cro.ssings will be constructed at West
Bank and Allen Roads in Merced
County, and at Poverty Flat, Shiclls

and Orcstimba Roads in Stanislaus.

A vista [loint will be constructed

for southbound traffic approximatcK

a mile and a half south of Orestimba

Creek.

Bids w ill be opened April 28 in Sac-

ramento. A total of 57,290,000 is avail-

able for the project.

San Mateo-Hayward
Spans Are for Sale

Want to buy a bridge.-

The State Division of Ba\- Toll

Crossings will stage its version of

the "Vou wanna bu\' the Brooklyn

Bridge?" game—onl\- this time it will

be for real.

In a month or two, the division will

ad\ertise for bids to bu>- the five cen-

tral spans of the San Mateo-Hayward
Bridge, which is being replaced by a

new high-level $70 million span.

E. R. Fole\', chief engineer of the

division, said it may well be feasible

to transport the bridge to almost any

point in the world.

And it could be far less expensive,

he said, to transplant the San Mateo-

Ha\ ward Bridge in this fashion over,

sav, the Mekong Ri\cr, than to l)uild

a new bridge Ironi scratch.

Foley announced plans to reach an

inrcrnarional audience of potential

bridge buyers by advertising in engi-

neering journals arid foreign publica-

tions.

The bridge can be transported

cither of two ways. It can be dis-

mantled and reconstructed. Or entire

trusses can be placed on seagoing

barges and transported whole to their

destination.

The five 300-foot-long bridge spans

can be used as one 1,500-foot bridge

or as five smaller bridges, Foley said.

In fact, an\' combination of the sec-

tions can be used—such as combining

two sections to make a 600-foot bridge

and the remaining three sections as a

9()()-foot bridge at another location.

One restriction, how ever, is that one

bu\er must buy all five sections, Folev

.said.

The l)u\cr must agree to remove

the bridge soon after the new span is

completed in 1967.

The new bridge will have a unique,

orthotropic design, with no overhead

steel supports ami cables which arc

common on most long span steel

bridges. It w ill be supported between
the concrete piers by box girders be-

low the roadwav, w hich w ill itself be

fashioned of steel ami will be part of

the support structure.

The result will be a modern, streani-

lineil and uncluttered silhouette.

Jethro J. Cravens

Jethro J. Cravens, highwa\ mainte-

nance man II in District 10, was struck

by a car and killed mstantly on De-

cember 15 as he and a coworker were

spreading tar on cracked portions of

L'S 99 near Modesto.

Cravens, 44, and Harvey Eugene

Smith, 35, were both struck when an

automobile driver failed to heed flag

warning signals, veered into the two

men, and went on to hit a trailer-

heater filled with boiling road tar.

A native of Arkansas, Cravens had

been employed 1)\" the Division of

Highways since 195 3. He is survived

b\ his wife, two daughters, and one

son, all of Modesto.

Smith, who was hospitalized with

extensive burns, is expected to return

to work soon. The two occupants of

the automobile were also injured.

District 4 Cafeteria

Has 'Sinclair Room'
A small dining rcjoni included in the

remodeled basement cafeteria in the

District 4 office building in San Fran-

cisco has been named the "Sinclair

Room" in memory of Joseph P. Sin-

clair, former district engineer, who
died in May 1964.

Fhc dining room, finished in some-

what more formal style than the main

dining area of the cafeteria, is used

for special group events orga'V/ed by

district employees.

The ''Sinclair Room" is identified

b\- a bronze name plaque above the

entrance door, a larger commemora-
tive bronze plaque on one of the inner

walls, and a framed photograph of

Mr. Sinclair on another wall. These

items were financed from a fund con-

tributed by district eniplo\ees; a bal-

ance of S40.96 remaining after the

purchase of the plaques and frame

was sent to the Heart Fund in mem-
ory of Mr. Sinclair.

A 527,146,000 contract—a record

for the State Department of Public

W (irks—has been awarded to Murphy
Pacific Bridge Builders of Oaklantl to

erect the steel superstructure.
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McKin leyVI lie Freeway
On October 3,

DISTRICT 1964, dedication
ceremonies spon-

sored by the local

chamber of com-
merce were held at

a scenic vista site

overlooking the

Pacific Ocean to

commemorate
completion of the McKinleyville free-

way project. This latest improvement

on U.S. 101 Redwood Highway was
opened to public traffic on October 8,

culminating almost two years of con-

struction activit}-.

By action of a supervisor of former

Klamath County,* "an\- trail wide

enough for a bear to travel over is de-

clared to be an open highway." This

was historically the first apparent offi-

cial effort to improve the present Red-

w ood Highway from Mad River to

Little River. The declaration did not

produce much improvement, since the

only resources for road building in

1855 was a levy of three days' labor

per year against the able-bodied men
in the county. Nevertheless, by 1876

* Klamath County, formed in 1851 and dissolved in
1874, included the general area now in Del
Norte. Trinity and Siskiyou Counties.

By KARL W. KAMPE, Resident Engineer

looking north along the new McKinleyville Freeway section of US 101 in Humboldt County.

^^,

Map of the recently completed freeway project which extends from the Mad to Little River on the tiumboldt Coast.
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An aerial of the McKinleyville Freeway looking south. Clam Beach Interchange is in the foreground.

The old highway through McKinleyville is to the left and Areata Airport center Frontage road right of

freeway in foreground provides parking for 350 cars and unrestricted access to the h>each for J'; mites.

Photo l}y David Swanlund.

the trail, or road, uas fit for pleasure

travel since the early settlers used it

to go on camping expeditions to a

spot now called l.ittic River Beach

State Park.

First Improvements in 1921

The first in a series of iniprove-

nients by the state in this area began

in iV21 with the grading and graveling

of a road 18 feet uidc. This project

on new alignment now provides eight

miles of full frec\\a\- consisting of

four lanes on divided roadways \\itii

six full interchanges and one over-

crossing facility to serve the area.

The freeway bypasses the commu-
nit\- of iMcKinle\villc. an unincorpo-

rated area with a population of ap-

proximately 10,000. The communit\-

is largelx residential with some farm-

lanil. In the normal course of develop-

ment, businesses started along the main

traffic artery of the communit>', which

w as the existing higln\ aw .As the com-

munit\' grew, traffic volume increased

and accident frequencies increased pro-

portionately along the old highwa\'

due to the large number of left-turn

movements entering and leaving de-

velopments along the highway. \\'ith

the f)pcning of the freeway the com-
niunit\ is now free to develop with

greater safety to the residents.

Offers Contrasting Scenery

The new alignment offers the trav-

eler contrasting scenery. The south-

erly half of the project consists of

gently rolling terrain. At the midpoint

of the project the road leaxcs an ele-

vated plateau, dropping appro.ximately

100 feet in elevation to a sandy beach.

The motorist is suddenly- afforded a

spectacular view of the ocean, beach

and Trinidad Head. At this point the

northbound motorist on Highway 101

is able to see the ocean for the first

time since leaving the Golden Gate,

approximate!)- .?00 miles to the south.

.Appropriately, the scenic value of this

panorama was recognized and a road-

side vista point was constructed under

the contract to permit the traveler to

park, rest and enjoy the view.

The local chamber of commerce,
impressed by the vista site, erected a

large plaque commemorating the open-

ing of the freeway w hich is the lifeline

of the north coastal area. The plaque

itself is a segment of a redwood log,

si.x feet in diameter, on which is carved

"Where the Majest\- of the Redwoods
.Meets the Beauty of the Sea."

In the central portion of the project,

the freeway is bounded on the cast by

the Areata Airport. An interchange

permits direct access to the airport,

and during the time the freeway was

under construction the County of

Humboldt was engaged in construct-

ing a new four-lane road from the

freeway to the airport.

Parallels Public Beach

From the \ista site northerly for

four miles the freewa\- parallels a

beautiful public beach that is owned

by the Couiit\" of Humboldt and the

California I)i\ision of Beaches and

Parks (Little River Beach State Park).

Unrestricted access to this beach is

proxidcd for 1'; miles b\- a frontage

road w hich parallels the freeway. The
frontage road includes a paved shoul-

der for parking throughout its entire

length, capable of handling 350 cars.

This phase of the project has been of

interest to sportsmen since this beach
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yields an abundant supply of razor

clams. During favorable clam tides the

beach is used by hundreds of clam

diggers.

Liberal use has been made of native

plants to insure revegetation through-

out the project. Extensive plantings of

beach grass, native lupine and willows

have been made to date in addition to

normal seeding with rye grass and

barle\

.

Freeway Blends With Terrain

Contour grading was performed in

interchange areas and variable flat-

tened slopes were used throughout the

project where possible to insure that

the freeway would blend in with the

surrounding terrain.

The project officially started on

April 11, 1963, and was completed on

October 29. 1964, at a construction

cost of 54.700,000. Although situated

in an area of the state where construc-

tion seasons are short due to extensive

winter rains, the project was com-
pleted and opened to traffic within

two construction seasons because of

the short time limit of 190 working

days specified in the contract and be-

cause of the efficient use by the con-

tractor of materials and manpower
resources.

Some Construction Problems

The project was not without its

share of construction problems. Ex-

tensive stripping and stabilization w ork

was required at the southern end of

the project where the new facility-

tied into the old highway on Bella

\'ista Hill. The old highway at this

location had a notorious history of

slipouts and accidents. The work in

this area was complicated in that it

was necessar\- to excavate and back-

fill the active slipout area directly be-

low the existing highway without dis-

rupting the normal flow of traffic.

The new roadbed also crossed Mill

Creek Swamp, which preliminary bor-

ings penetrated over 60 feet in depth

without encountering firm material.

The swamp consisted of organic ma-

terial and mud that was interlaced

w ith ancient logs. The fill across this

swamp was approximately 15 feet in

height with 40-foot strut fills on each

side. No stripping or stabilization

The y'lSfa Point parking area on the McKinleyville Freeway, looking norih. The log-framed dedication

plaque erected by the chamber of commerce is in the center foreground.

A view of the Vista Point area (photo above) looking to the southwest.
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fhe Cronne// /nferchonge, looking norfh, showing fypKol lumber tndusiry truck trafTic. P/onf/ng o' beach gross in foreground prevents drifting sand in fhe dune areas.

work was involved in this crossing;

however, it was required that the (ill

be allowed to settle for one yc;ii

before base and surfacing could he

placed.

Granite Construction C>>ni|i;uiy of

W'atsonvillc was the prime contractor

with Richard A. Lewis as project su-

perintendent. C. K. Moseman Coni-

pan\' was the structures subcontractor

with IJill .Milot as superintendent.

James VV. Beck was Bridge De-
partment representative and Karl \V.

Kampc uas resident engineer for Dis-

trict 1.

UNIQUE LIGHTING PLAN FOR NEW SAN MATEO BRIDGE

A continuous white ribbon of ligiit

extending almost 7'/: miles across San

I'rancisco Bay—that is tiic uniiiuc plan

for illuminating the $70 million San

.Matco-Ha\-ward Bridge, which will

be completed in 1967.

Plans for lighting the span—one of

the longest in the United States—with

twin fluorescent lights mounted atop

a center concrete road divider ha\ e

been announced b\ I". R. l'olc\. Chief

I'.ngineer for the State Di\ isioii of Hay

Toll Crossings.

It will be the first time in northern

California that such lighting will have

been used on a major bridge, Fole\'

said.

The concrete divider on w hich the

continuous fluorescent lights will rest

will be about l'/: feet high. From a

distance, the lighting will have the

appearance of a solid white ribbon

across the ba\.
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Red Bluff-Cottonwood
By B. L. MELTON and R. W. WENHAM, Resident Engineers

DLSTR

Ribbon - cutring

IC r ceremonies on July

8, 1964. officially

opened a 1 5.2-mile

section of Inter-

state Route 5. ex-

tending from Red
Bluff to north of

Cottonwood. There

were two separate

c<jntracts involved in the construction,

at a combined cost of approximately

S7.2 million. The two contracts were

programmed to permit a simultaneous

completion date. A detailed descrip-

tion of each project follows:

United No. 1—Red BlufF to Cottonwood

The first contract, aw arded in Sep-

tember 1961, covered the section from

0.2 mile north of Red Blutf city limits,

in Tehama Count)', to the Shasta

count)' line, just south of Cotton-

wood. Frederickson & Watson Con-

struction Company, Lew Jones Con-

struction Company, and Ransome

Companv' were the successful bidders,

with a joint venture bid of 53,950,236.

Basically, the project involved a typi-

cal rural freewav' development. The

A section of the new /nterstote 5 freewoy neor Cottonwood \n Shosto County. Note the wide, contoured grading of side slopes ond median w,tfi split-leyel

roadways and trees preserved and made part of the highwoy picture m the wide medion seporotor.
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Looking iouth along interstate 5 toward the 4t^^ Street Interchange, First Street Overcrossjng, Cottonwood Creek Bridge and Overhead. Beyond the bridge is

Bowman Road Interchange. The old highway and the town of Cottonwood are to the left.

old high\\;i\' was incorporated into

the new routing \\ lierever feasible. In

tiiese locations the new lanes were
generally constructed on independent

grades and alignment.

Except for a short section of totally

new construction near the center of

the project, existing US 99 was recon-

structed to function as the north-

bound lanes up to Nine .Mile Hill, and
as the southbound lanes from there

northward. The reconstruction prin-

cipally amounted to placing a vary-

ing thickness of asphalt concrete

cover and shaping shoulders.

Included in the contract was the

construction of a new truck-w eiehinti

station near the north end of the proj-

ect. Two safet\" rest areas and erosion

control treatment were added during

the project.

.A drainage feature, unusual for Dis-

trict 2, was the construction of a se-

ries of spillwav checks near the south-

erly project limit. These w ere utilized

as energ\' dissipators in a 12-foot bot-

tom channel to minimize the tendenc\'

of channel material to erode.

Prestressed Bridge Girders

Because this project incorporated

existing US 99 into the interstate frce-

w ay, it was necessary to provide for

traffic at each of the six ovcrcrossintf

structures. Special ctforts were made
to hold traffic dcla\' to an absolute

minimum. To comply \\ ith these con-

ditions, bridge designers were faced

with the alternative of using either

steel girders or precast and prestressed

concrete girders for the overhead

structures. On this job economy dic-

tated use of the concrete girders.

Kach overhead structure consisted

of r\vo center spans, varying in length

from 80 to 97 feet, with shorter ap-

proach spans. Onl\' the girders in

center spans w ere prestressed; the re-

maining girders were precast with

conventional reinforcement. The gird-

ers were manufactured and trans-
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A heavy-duty pavement breaker pulverizes a section of existing highway to eliminate slabbing action.

ported to the job site b\" truck. The
advantage of these construction meth-

ods became apparent when traffic de-

la\s w ere held to less than 20 minutes

for each installation.

Special Equipment and Techniques

One piece of equipment that was

used, which generated interest on both

a district and statewide basis, was a

cement-treated base spreader. Affec-

tionatel\ dubbed "The Monster," this

machine spread the mix in lifts 26 feet

in width, while operating at a rate of

400 tons per hour. When operated

with care, it was capable of turning

out good results. Of 32 Headquarters'

audit samples taken, only one was out-

side the allowable tolerances, which
gives favorable indication of the ma-
chine's performance capabilities.

Safety Rest Areas

As a result of a statewide program
initiated for the purpose of providing

pleasant travel conditions and greater

highwa\- safet\", two roadside rest

areas \\ ere constructed on this project.

These were placed at staggered loca-

tions on both the north and south-

bound lanes. Each rest area can ac-

commodate in excess of 20 vehicles

and was located so as to take full ad-

vantage of the plant life indigenous to

this area. A contract is currently un-

derway which will provide sanitary

facilities, picnic tables and other mis-

cellaneous facilities at each location.

The contract was completed on

May 1. 1964. R. P. Brodie of Fredrick-

son & \\'atson Construction Company
was project superintendent; .Mark E.

Cessna, Jr., and Bill L. .Melton were

resident engineers; and N. E. Spickle-

t Anderson

Locotion of the new 15-mile freewoy section on Interstote 5 between Red Bluff and Cottonwood is shown in the above mop.
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A 30 ton precast preslressed concrete girder is installed at Bowman Road Interchange, south of Cottonwood.

iiiirc was the Bridge Department rep-

resentative.

Unit No. 2—Cottonwood Freeway

On July S, 1964, 3 miles of modern
freeway were opened to traffic. This

project extends from 0.5 mile south to

2.5 miles north of the Tehama-Shasta
county line, skirting the westerly edge
of the I ow n of Cottonwood.

The Town of Cottonwood and the

surrounding area ha\c excellent access

to the frceuav. Immediatel\- south of

town is the Bowman Road Inter-

change, the major portion of which
was constructed under tlie previously

described Unit No. 1 project. Just

west of town is the Fourth Street In-

terchange and to the north, the Nortii

Cottonwood Connection. I'hcre is also

an overcrossing at First Street.

The cost of this project was ap-

proximately $2,900,000, ncarK- half of

which was for structures. These con-
sist of the First and Fourth Street

Ovcrcrossings, the North Cottonwood
Undercrossing, and the Cottonwood
Creek Bridge and Overhead. The Cot-
tonwood Creek Bridge and Overhead
consists of two parallel structures. The
bridge for northi)<)und traffic is 1,492

feet long and the southixjund struc-

ture 1,339 feet long. Each of these two
structures has three steel girder spans,

which bridge the Southern Pacific

Railroad right-of-way, and 15 and 13

reinforced concrete box girder spans

respectively over the creek bed.

This is the third creek crossing to

be built in this area. The first, built

about 1920, was a concrete arch struc-

ture about 600 feet long located adja-

cent to the railroad bridge and partK'

under the new structures. This bridge

w as removed as a part of this contract.

The second structure, on the former
state highway and just downstream
from the new crossing, w ill remain in

service as part of the counts- road

s\stem.

Future Lanes

The new highwa\- has an S4-foot

median w hich makes it possible to add
lanes in the future. The structural sec-

tion is composed of selected material,

aggregate subbase. eight inches of

cement-treated base and fi\e inches of

asphalt concrete. P'.arthwork consisted

of 460,000 cubic \ards of roadwa\- ex-

cavation and 300,000 tons of imported
borrow. Few serious problems were
encountered, although about 15,000

cubic yards of unsuitable material had
to be removed from swampy areas

w ithin the Fourth Street Interchange.

This was replaced with selected ma-
terial from Cottonw ood Creek to pro-

\ide a firm foundation for the struc-

tural section.

The majoritx- of the project was

constructed w ithout serious inconven-

A machine spreads the first ol two four-inch lifts of cement treated base on northbound lanes of

)nfers(o»e 5 north of Nine Mile Hill.
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A series of these spillway checks were constructed in a !2-^oof bottom channel near the south end of the project. Southbound lanes of the freeway are to the right.

ience to the traveling public. A series

of temporary median crossings were
used to carry traffic through the work
at the south end of the project. De-
tours were provided for local traffic

at First and Fourth Streets while the

overcrossing structures were being

built, and southbound traffic used the

southbound off-ramp of the North
Cottonwood connection while the

main line was under construction in

this area.

In order to maintain existing irriga-

tion s\stems, several irrigation facili-

ties \\ ere constructed. These included

a 24-inch reinforced concrete pipe

"siphon" in the vicinity of First Street

and a 12'x7'x334' box culvert in the

Anderson-Cottonwood Irrigation Dis-
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trict Canal. In other utility work, an

eight-inch water line and a three-inch

gas main were placed in the Fourth

Street Overcrossing to continue serv-

ice to both sides of the freeway. Con-
duit for future water and sewer lines

was placed under the freew ay in the

vicinity of Crowle>' Gulch by the

Cottonwood W'ater District to pro-

vide for anticipated growth in the

area.

^Vork was started on the project on

August 2, 1962, with major emphasis

on the Cottonwood Creek structures.

B>" the time high water began to ham-

per the work, the majority of the

footings and piers were in place. Also

about SO percent of the grading had

been completed w hen operations were
halted by bad w eather.

The structures were completed in

1963. Paving was completed in the

spring of 1964 and other items were
completed by midsummer.
The contract was awarded to Stoke,

Inc., and Lee Stephens, a joint ven-

ture, on August 2, 1962, and work was

completed on August 6, 1964. Base

and surfacing were done by Morgan
Construction Company and by Ran-

some Company, subcontractors. Paul

Gatschet, of Stolte, Inc., was project

manager; E. B. Delano and R. W.
Wenham were resident engineers; and

N. E. Spicklemire was Bridge Depart-

ment representative.
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ABOVE: long Spon Prize Wmner-COLD SPRING
CANVON BRIDGE near Santa Barbara . . . Jurors'

Commenf; "A steel arch. Very simply and directly

handled. The integration of the arch and ap-

proaches is very well done. There is a beautiful

use of steel: integrated, lightweight, but siill o

iong span, tt fits beautifully into the site and is

an economical bridge."

California bridges rook two of the

top prizes in the annual prize bridge

competition sponsored b\' the Ameri-

can Institute of Steel Construction for

steel bridges opened to traffic between

January 1, 1963, and October 10,

1964. Two others, also designed by

the Division of Highways Bridge De-

partment, were among 16 steel bridges

receiving "Awards of Merit" in the

national competition which drew 135

entries.

Cold Spring Canyon Bridge on

Route 154 in Santa Barbara County
was named the most beautiful long

span bridge. Entries in this class were

bridges with one or more spans of

over 400 feet. This bridge, and its de-

signer .Marvin A. Schulman, associate

bridge engineer, had been honored

previous!)- by the James F. Lincoln

AT RIGHT: Short Span Prize Winner - DEVIL'S

CANYON BRIDGE NO. 2 eojf of Son Diego . . .

Jurors' Comment: "Done in rather complete, harsh

simplicity, fitting in with the country around it. It

is a graceful structure using straight cantilever

beams. The approaches are nice and look solid.

We particularly like the proportionate simplicity

of the piers holding the spans of this fine bridge."

AWARD WINNING
Californic Steel Structures Take Four A.I.S.C. Prizes

Foundation for progress in welded

steel design (see September-October

1964 issue).

Winner in the short span prize

bridge classification was Devil's Can-

yon Bridge No. 2, located five miles

east of the San Diego county line on

US 80 (Interstate 8). This bridge, de-

signed by W. A. Behrens, senior

bridge engineer (now with the Divi-

sion of Bay Toll Crossings), was

judged most beautiful of steel bridges

with fi.xed spans and costing less than

1500,000.
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CONTEST JURORS

Waldo G. Bowman, President, American Society

of Civil Engineers, 1963-64; Publisher, Engineer-

ing News-Record

J. Roy Carroll, Jr., President, American Institute

of Architects, 1963-64; Partner, Carroll, Grisdale

and Van Alen, Architects

Robert L. Durham. Director, American Institute

of Architects, 1963—64; a principal in the firm of

Durham, Anderson and Freed

Jon W. Hauser, President, Industrial Designers

Institute, 1963-64; President, Jon W. Hauser,

Henry L. Kamphoefner. President, Association of

Collegiate Schools of Architecture, 1964—65; Dean,
School of Design, North Carolina State College

of Agriculture and Engineering

William C. Renwick, President. American Society

(.if Industrial Designers, 1963-64; Design Direc

tor, Dow Corning Corporation

Ronald B. Smith, President. American Society of

Mechanical Engineers, 1963—64; Senior Vice

President, M. W. Kellogg Company

Kurt F. Wendt, President, American Society for

Engineering Education, 1963-64; Dean of the

College of Engineering, University of Wisconsin

Edward J. Zagorski, President, Industrial Design
Education Association, 1964—65; professor in

charge of design program. University of lUinois

JRIDGES Webber Creek Bridge on US 50 about 16 miles east of the Sacramento county line was one of five

bridges in the medium span class receiving an Award of Merit from A.l.S.C

The Vincent Thomas Bridge, link-

ing San Pedro and Terminal Island,

was one of four long span bridges re-

ceiving an "Award of Merit" from
A.l.S.C. this year. And, the bridge

across Webber Creek on US 50 near

Placerville was one of five bridges in

the medium span class which were se-

lected for an "Award of Merit."

W. J. Jurkovich, senior bridge en-

gineer, designed the Vincent Thomas
Bridge, and A. P. Bezzone, senior

The Vincent Thomas Bridge, which links San Pedro and Terminal island, was one of four long span
bridges chosen for an Award of Merit in the 1963—64 contes*. There were 135 entries from all parts of

the country.

bridge engineer, designed the Webber
Creek Bridge.

In appraising the winners, the jurors

agreed that bridge designers are taking

advantage of the new steels as they

are brought out by industry. "The
current quality of bridge design," the

jury said, "is very good. Bridges are

getting better looking, as well as more
economical. There is an obvious at-

tempt on the part of the designers in

this competition to do something

about appearance. The winners all

show that a great many types of

bridges can be designed beautifully

and harmoniously in steel."

The jury announced that "they are

streamlining bridges more than they

have before." In their criticism, they

said that in some cases "the main part

of the bridge often ends abruptly be-

fore the road has reached land again.

The extremities are thinly or lightly

done and don't seem to integrate as a

total design."

Stainless steel plaques will be af-

fixed to the winning bridges as a per-

manent tribute to their designers for

combining aesthetics and utility, and

award certificates will be distributed.
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-80 Over Donner Summit
By H. F. SHERWOOD, Assistant District Engineer

DISTRKH'

(Editor's note:

The author, ''Biir

Sherwood, headed

both the planning

and design of the

high Sierra sections

of Interstate 80 de-

scribed in this ar-

ticle, and "walked

the line in '52.")

When the final three sections of

Interstate 80 freeway in the upper

reaches of the Sierra Nevada Range

were opened to traffic October and

November 1964, the last of the 40-

vear-old, narrow, two-lane road was

b\passed on this historic 1 1 5-mile

route between Sacramento and the

Nevada state line.

F()rmerl\- US 40, this heavily trav-

eled portion of one of the nation's

best-known intercontinental highwa\s

has been under construction since

1956 as part of the interstate system,

financed mainly by federal tax funds.

However, conversion to frec\\ay stan-

dards began as early as 1947 in the

Sacramento area.

This aerial taken from above Donner Summit looks northeastward across the old highway (foreground) to the new section of ISO freeway. The old bridge

and vista point can be seen in left foreground.
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The opening of the 10' 2 -mile climb

over the formidable Sierra wraps up
more than SI 00.000.000 in construc-

tion.

For the future, several projects re-

main to convert a section of express-

way" to freewa>- and to widen the

existing freeway to six and eight

lanes in the vallev and foothill region

between Sacramento and northeast of

Auburn.

Earlier Reports

Detailed reports on earlier Inter-

state 80 construction were published

in Ciilifoniij Highu:jys aiid Public

^Vorks for Mav-June 19.^5; .May-

June and September-October 1956;

.Ma\"-June. Jul\ -August, and Novem-
ber-December 19.5"; November-De-
cember 1959; January-February 1962;

and .March-April 196.v

This route, in use for 120 years.

has often been a fierce challenge to

the traveler. Its awesome grandeur

and natural beauty are offset by a

rigorous climate and rugged terrain.

The Donner Pass, if it can be called

a pass—for the eastern face of the

Sierra Nevada Range is really an es-

carpment formed by an ancient geo-

logical upheaval—was first penetrated

by white men in 184-4—45. The In-

dians wouldn't have much to do w ith

it.

Excerpts from one historical ac-

count give a brief sketch of what
these pioneers surmounted:

"The main body of emigrants took

the wagons along the stream now
called Donner Creek. Others went
ahead with six wagons. They worked
their way for two miles along the

north shore of the lake (Donner). A
quarter-mile beyond the head of the

lake they must have made a halt and

what they saw ahead was enough to

appall anvone. A thousand feet high

. . . so steep that little streams came
leaping down in cascades, a rugged

granite mass blocked the way. All the

wagons were unloaded . . . chains

were fastened to the tongues of the

wagons and carried to the top of the

rock where cattle were hitched to

them. Then the men lifted at the

wagons, w hile the cattle pulled at the

chains and by this ingenious device

the vehicles were all, one by one,

lifted across the barrier."

A section of the old Donner road, graded in 1923 and 7 924, showing the rocky terrain. Asphalt sur-

facing was placed in the 1930's. Later, turnout and passing lanes were added.

Cold Stream Route

In the following few years, Argo-

nauts used the Cold Stream route

south of Donner Lake, which w as not

quite so rough, but bad enough.

The tragic fate of the Donner party

in 1846 was further testimony to the

fearsomeness of this part of the Si-

erra.

But a rocky w agon road was grad-

ually hacked around the boulders and.

following selection of this pass as a

railroad route, it was opened as a toll

road from the railhead at Clipper Gap,

near Applegate, to \'irginia City. It

w as used heavily for about five years.

However, completion of the railroad

threw it into virtual disuse for the

next 40 years.

The automobile began to e.xert its

initial influence at the turn of the cen-

tury, and in 1909 the State Legislature

voted funds for the road's improve-

ment.

But little was done until 1923 when
a new line was developed north of the

original road, once again along the

north shore of the lake. In the 1930's

it was paved. Turnout and passing

lanes were added. Other relocations

follow ed on the west side of the sum-
mit.

It is this route that has now been

bypassed or wiped out by the spec-

tacular new Interstate 80 freew ay.

Actually, a few traces of the orig-

inal pioneer road are still visible, espe-

cially in the Cisco Grove area and

near the foot of the old Donner
Grade.

First Auto Trip

According to one newspaper re-

port, the first auto trip over the sum-

mit and return was accomplished by
a car dealer in the early 1920's. From
Auburn to the summit took two days.

It was in 1931 that the state first

undertook snow removal operations in

an effort to keep the road open all

\-ear. Previously, of course, it was
blocked every winter.

The new summit freewav design

w ill eliminate many w inter traffic tie-

ups and delays—in fact already has—

such as those caused by skidding ve-

hicles, jackknifing truck-trailers and

by vehicles unable to move after

stopping.

To further minimize snow removal

difficulties, flat cut slopes in drift
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NTERSTATE 80
Sacramento to Nevada State Line

A map showing the location of the now continuous 1 15-m//e freeway and expressway route from

Sacramento to the Nevada state line.

areas arc used \\ ith sufficient riglit-of- ha\e occurred—because of zero visi-

wav and median widrii to permit at biiit\ during blizzards,

least a 100-foot throw either right or Even though tlie district's e.xperi-

left of both sets of lanes. enced snow removal crew s ma\- be

Nevertheless, some traffic delays able to maintain a passageway to reach

due to closures can be e.xpected—and and clear drifts, it is sometimes neces-

sary to stop traffic until visibility per-

mits safe driving.

Under severe conditions, such as

those experienced last November and

during the holiday season, visibiiit\-

becomes so bad that even the rotary

plow operators cannot .see to com-
plete their work.

Included in Scenic System

This dramatic route has been in-

cluded in the recently created scenic

highway system and will continue to

receive priority treatment in retaining

its natural environment and inherent

beauty.

To recap the final three construc-

tion projects—they totaled some 22';

miles at a construction cost of $25,-

500,000.

The 12 miles between Emigrant

Gap and Hampshire Rocks (see map)
was built under two contracts. The
5'/: -mile section from Emigrant Gap
to the junction of State Highway 20

was completed October 2 by Guy F.

Atkinson Co. at a cost of $8,700,000.

The adjoining Cisco Grove project,

from the Highway 20 interchange to

Hampshire Rocks, was finished No-
vember 1 1 by the joint venture firm

of Fredrickson S; Watson, Granite

PHOTO BELOW, LEFT—Emigrant Gap on new Interstate 80 looking east. The observation point (foreground) overlooks Bear Valley. It was at this site that

Forty-niners dropped their wagons by rope to the valley (left), htighway design enpineers had to solve a complex problem here, where room had to be found

along a narrow mountain ridge to accommodate the old highway, the new freeway, utility lines and a double set of railroad tracks. To accomplish this they

reduced the median width and built a concrete tunnel for trains which underpasses the freeway (lower center). PHOTO RIGHT— An aerial, looking west, of the

new summit area of ISO in the vicinity of West Lakes. Rest areas can be seen on each side of the freeway in the middleground.



This pbofo shows the unusual median on the new t-BO freeway in the Cisco

Grove area (see story). The river is the South Yuba.

Aerial looking northeast from obove Soda Springs. The old highway parallel-

ing railroad (right) will remain in service as access to ski resorts.

Construction Co., and Briggs, Conley

& Dennis & Son at cost of just over

$12,000,000, the largest contract com-
pleted in District 3 to date.

The Emigrant Gap-Highway 20

job involved moving 2,500,000 cubic

\ards of roadway excavation, pro-

duction of 487,000 tons of aggregate,

placement of 35,000 square yards of

cement concrete pavement, and con-

struction of five reinforced concrete

structures including interchanges east

of Emigrant Gap, at Yuba Gap, and

at Highway 20.

Glacial Deposit Furnishes Material

More than 80 percent of the exca-

vation was drilled, blasted, and moved
with shovels. Aggregate base and sub-

base, and the asphaltic concrete used

for paving shoulders and ramps, was

produced from a glacial deposit tAvo

miles south of the center of the proj-

ect.

Approximate!)- 75 percent of the

concrete for the traveled way was

placed with side forms and the re-

luainder by the slipform method. Most
of it, about SO percent, was centralh'

mixed.

On the ridge at Emigrant Gap, at

the site formerly occupied by Nyack
Lodge, a vista point was built over-

looking the lush Bear Vallev below

on the north. It was also near here

that some of the earliest pioneers low-

ered their wagons over the sharp drop

into the valle\' for the journey do\\n

the Bear River to Camp Far West
near Wheatland, then on to Sutter's

Fort.

Except for the short distance be-

tween Emigrant Gap and Carpenters

Flat, one or the other set of opposing

lanes overlapped the old road.

Construction procedure was to

build one set of lanes and switch two-

w a\- traffic onto them, so that motor-

ists were using portions of the new
highwa\- most of the length of the

contract.

On a two-mile eastbound section

east of Carpenters Flat, a third lane

was added to the upgrade for trucks

and other slow-moving vehicles.

Eastbound Lanes Built First

On the adjoining Highway 20-

Hampshire Rocks job, the eastbound

lanes were built first and the westerh'

4V2 miles were opened to two-way
traffic in September 1963, the remain-

der in September 1964. \Vestbound

lanes were opened and the entire 6.8

miles were put into full operation on

October 21.

Most of the 2,225,000 cubic yards of

roadwav excavation here was granite,

granodiorite, and quartzite. Blasts of

up to 10 tons of powder were not un-

common in the reduction of rock for

removal by lYi- to 5-cubic-yard

buckets.

Aggregate base and subbase were

hauled an average of 20 miles, a por-

tion of the haul route being the old

Donner Grade. The slipform tech-

nique was used throughout and excel-

lent riding qualities were obtained.

Fifteen bridges were built. For ac-

cess to residential and recreational

areas, interchanges were located at In-

dian Springs Road, Cisco Grove, and

Hampshire Rocks. A major portion of

the old road was preserved for access

to summer homes and year-round

recreational facilities.

Opposing lanes are actuall\- inde-

pendent roadways with varying hori-
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zontal and vertical alignments. Median

width ranges to over 1 ,000 feet at one

point in the Yuba River can\ on

where unique conditions dictated not

only that the river flow between the

lanes, but that the frontage road and

even private propertv be located

there.

Section Is Washed Out

An unexpected additional construc-

tion project occurred in 1963 when,

along with several other Sierra Ne-
vada rivers, the South Yuba flooded

Januarv 21 under an unusual combina-

tion of weather and ground condi-

tions. About 1,300 feet of the then-in-

use US 40 near the middle of the

project washed out. Extensive pave-

ment and shoulder damage also oc-

curred at numerous locations along

the easterly four miles of the job.

With the immcdiatel\- availability

of the contractor's men and equip-

ment and state engineers, and by dint

of a feverish around-the-clock opera-

tion, old US 40 was restored and re-

opened on Fcbruar\- 7.

This project took three construc-

tion seasons to complete, and the

Emigrant Cap-Highway 20 job, four

—still anorlier tcstimon\- to the rugged

nature of the high Sierra terrain

\\ here weather conditions permit only

about 100 working days a year, ap-

proximately June through November
—in a good year.

The new Donner Summit frcc\va\'

was opened to traffic November 20

after a massive snow removal joli fol-

low ing early and unexjiectcdK- heavy

snows and wind at the beginning of

the month. Scheduled ribbon-cutting

ceremonies November 1 w ere

swamped by a snowstorm.

Actually, the project is 94 percent

complete and final details will be com-
pleted this summer.

Roughl\- 10'/: miles in length, this

section was built under three con-

tracts which will total about $!.>,-

000,000. The first two were for ma-
jor excavation, grading, and structures

on the east and west slopes. The third

was mainK' for base and surfacing.

Runs North of Old Road

The project begins its 3
'/z -mile as-

cent just west of Soda Springs on an

alignment that, at its farthest point,

runs nearly two miles north of the

old road and peaks at elevation 7,239,

over 100 feet higher than the former

route.

After a nearly flat crossing of the

summit in the West Lakes area, the

split-level new route begins its seven-

mile descent into the Truckee \'alle\-

on grades varying from 1 '/4 to 6 per-

cent, to an elevation of 5,920 feet near

the east end of Donner Lake in the

vicinit)' of one of the presumed camp-
sites of the Donner party.

Maximum upgrade is > percent.

Grading was completed in 1963,

and a total of four million cubic

\ards was excavated under the rvvo

contracts and placed in embankment,
the largest of which is 1 30 feet high

and contains nearly 600,000 cubic

\ ards of granite and andesite blasted

from the highway path.

An embankment unique for a

mountain higiiway was built just east

of the new summit where it was
necessary to pass the eastbound align-

ment through the north end of an

eight-acre glacial cirque. It was set

by the mud displacement method
commonly used in crossing tidal flats.

.At the east end of this fill, a dike

had to be built on either side of the

embankment and an impervious cutoff

constructed below the level of the

roadwa\' prism, as well as in the fill

itself, since from this point east the

road begins dropping on a 6 percent

grade below the mean lake level.

Streambed Relocated

It was also necessary to relocate the

streambed of the creek which flowed

from this small lake because the east-

Jhe freeway roadways as seen from /he Yuba Gap overcrossing. Bfizzards

wj'fh zero visibitify conditions iiad made it necessary to cfose fhe freeway

for a sfyort time a few days before.

The eastbound roadway and frontage road sfiortfy after tt}ey hod been
cleared of fieavy snow near Donner Summit. The westbound lane is visible

part way up the slope to the right.

California Highways and Public Works
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A typical winter traffic queue on the old highway about one mile west of

Donner Summit.

Graders remove snow after the big storm of 1952 on the old Donner Grade
about halfway up the east slope near Big Shot.

bound alignment followed the creek

channel for about 800 feet to a point

below a 30-foot waterfall.

At first glance the nature of the

country, mostly granite and andesite,

might indicate that little trouble w ould

be encountered with subsurface drain-

age. However, due to snow melt per-

colating into pockets of decomposed

granite and glacial till, it was neces-

sarv to use 3 ".000 feet of perforated

metal pipe to prevent ground water

and seepage from damaging the road-

wa\-.

This was nearly twice the linear

footage of pipe needed to handle surf-

ace runoff.

The eight-inch cement concrete

slab for the traveled way was placed

on four inches of cement-treated base

and 12 inches of aggregate sub-base

by a slipform paver. All downgrades

w ere paved a standard 24-foot width.

A 36-foot slab was poured on maxi-

mum 5-percent uphill grades to pro-

vide an extra lane with 3 -percent

maximum superelevation for slow,

heavy vehicles.

A total of 135,726 barrels of cement
were used, of which 117.000 were

converted into 336.690 square yards

of concrete paving—nearly 70 acres.

Six Major Structures

Six major structures were built.

Three are reinforced concrete bridges,

two composite, and one is a 15' x 15'

reinforced concrete box culvert w hich

carries the South Yuba under the high-

way near the west end of the project.

The longest and highest is the com-
posite bridge for the westbound lanes

of the Donner Lake interchange which
serves the business and residential area

at the foot of the Sierra around the

w estern end of Donner Lake. It is 273

feet long, provides a roadway width

of 51 feet, and is 64 feet above the

undercrossing road which runs down
to connect with the old highway on

the lakeshore. It is 490 feet above the

lake while the old route directly be-

low is only 12 feet above mean lake

level and just beginning its westerly

circuitous climb up the forbidding Si-

erra.

Contractor for the base and paving

contract was the joint venture of

R. A. Westbrook, Inc.. and Alorrison-

Knudsen Co.

Lee Hawkes was resident engineer.

Construction engineer was Don M.
Young.

For the Emigrant Gap-Highway 20

job. Hal Lopez was resident engineer.

On the next-door Cisco Grove proj-

ect, the resident w as K. C. Jones. Don
Hislop w as construction engineer for

both.

E. L. .Miller w as assistant district en-

gineer—operations.

District engineer during most of the

construction was Alan S. Hart, now^

head of District 4 (San Francisco). He
was succeeded in District 3 by \\'. L.

A\'arren in Julv 1964.

Several Projects Remain

Although the tough and exacting

jobs of planning, designing, and con-

struction in punching a modern high-

way over the once-impossible Sierra

have been nearly completed, several

projects }-et remain to bring the en-

tire Sacramento-Xevada line route to

full interstate standards.

Finished in 1956. before the federal

interstate program went into effect,

the 1 3 miles from Auburn northeast to

Illinoistown, near Colfax, is an ex-

pressway requiring 12 interchanges to

eliminate grade crossings.

Bids were opened February 17 for

interchanges at Heather Glenn and II-

linoistown. w hich will add nearly sLx

miles of freeway to this section since

there is already one at Weimar, lo-

cated between these two sites. The
other locations will be built as funds

becorre available in the next few-

years.

Also, as part of the interstate pro-

gram, the existing freewa>" berv\een

Sacramento and the vicinity of Col-

fax w ill be widened to six and eight

lanes.

In January, a public hearing was

held by the district to present studies

for a proposed additional eight-lane

freewav in the corridor between the

American River and Del Paso Park—
an eight-mile stretch in the northeast-

ern Sacramento area. The proposal

will be presented to the California

Highway Commission later this year.
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"80 in Solano County
By HERMAN R. JENTZEN, Resident Engineer

DISTRIC'I

Interstate 80 (for-

merly US 40) is one

of the transconti-

nental highways of

a nationwide sys-

tem scheduled to he

completed b\ 1972.

This heavily trav-

eled road traverses

the entire width of

the state, a distance of 210 miles, from

San Francisco to the Nevada state

line iust w est of Reno.

.Mi of the 44-mile section of Inter-

state 80 in Solano County is located

in District 10. When the last of the

three projects currenth- under con-

struction is completed in October, the

district will be more than SO percent

through its schedule of meeting the

1972 interstate deadline.

This route is of historical impor-

tance, since it was traveled by thou-

sands of Forty-niners in settling Cali-

fornia. It was first surveyed for a

wagon road in 1860 and its develop-

ment since then has been relativeh'

continuous. It became a part of the

state liighwa\' system when it was es-

tablished in 1912. The original paving

of this road in Solano County began

in 1914 and was completed in 1917.

looking east an Interstate 80 (then US 40; this photo was taken in 1943) toward the signalized inter-

section at Benicia Road in Vallejo.

j^^̂^^ d^^,-*^

Interstate 80 traffic now speeds safely toward Sacramento over Interstate 680 [foreground) and under

Benicia Road (background) near Cordelia.

DAVIS

VALLPJQ

^^^ FREEWAY COMPLETED

EZZI2 FREEWAY UNDER CONSTRUCTION
t///'///1 OR BUDGETED

EXPRESSWAY

DEC. 1964
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This map shows current construction status of Interstate 80 through Solano County.
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Interstafe 80 traffic heads foward San Francisco under Green Valley Road near Cordelia.

Trofflc to Travis Air Force Base near Fairfield now travels over Interstate 80 on the overcrossings at Travis Boulevard (foregound) and the Air Base Parkv/ay,

farther north.

Looking east toward the Nut Tree on the left of Interstate 80.

January-February 1965 49



In 1937 looking toward VacavHle, formerly Route 7 and which twisted through Voca Valley, has been
realigned and reconstructed as Interstate 80 freeway.

The site

C^^QS^lSi
hy the Pena-Vaca '

is to the left of the photo.

' u Loi Puloi. Interstate 80

Portions of the original pavement

laid in 1914 are still in service on the

old two-lane road, known then as

Route 7, in the vicinity of Cordelia.

No major realignment or grading

work was performed on this section

of highwa\- for about 15 years, how-
ever, efficient maintenance kept it in

good condition.

Between 1932 and 1940, major im-

provements continued with an em-
phasis toward realignment]. About $7,-

200,000 was spent between 1941 and

1956 to convert Interstate 80 from a

two-lane road to four-lane expressw a\

standards. Since 1957, construction has

been accelerated to convert this inter-

state highwa\' from expressw a>' to full

freeua>- standards, with all construc-

tion providing for an ultimate si.x or

eight traffic lanes.

Since the last progress report on In-

terstate 80 in Solano County (in the

.\la\-June 1963 issue of Califortiia

HigbiViiys and Public Works), two
contracts have been completed, add-

ing 1 3.9 miles of full freeway at a cost

of about 58,500,000. Three more con-

struction contracts totaling approxi-

mately $8,300,000 are currentl> in

progress and their completion w ill add

another 1 2 miles of full freeway.

Dixon Project

The first of the two recentl\- com-
pleted contracts consisted of widening
seven miles of the existing four-lane

di\ ided highwa\' to six lanes, between
\Iidwa\- Road and a mile east of the

Sign Route 1 1 3 interchange, near the

.Milk Farm Restaurant, about two
miles north of Dixon.

This project was awarded to Fred-

rickson and \^'atson Construction
Company in Januarx' 1962, and was

completed in December 1963 at a cost

of 12,600,000. iMerle Larrabee was the

resident engineer for the state. The
1965-66 fiscal year budget contains

170,000 to install functional planting

and trees along this section.

Vacaville Project

Last October the other contract w as

completed. This project converted an

existing four-lane divided highwa\" to

a six-lane freewa_\, for a distance of

five miles between two miles south-

west of the City of \'acaville and one

mile northeast of the junction w ith In-

50 California Highways and Public Works



terstate 505, near the Nut Tree Res-

taurant.

This project required the construc-

tion of 17 major structures and related

frontage roads \\ith the necessary con-

necting ramps. Completion of this

project eliminated two railroad grade

crossings and several at-grade inter-

sections.

The major problem encountered

during construction was providing

adequate pavement area for the 30,000

vehicles which use this highway daily.

Eight detours were constructed

during the various stages of this proj-

ect. It was even found necessary on
one occasion to provide a temporary

detour in order to construct a primary

detour. These items alone cost |80,-

000.

A new highl\" efficient slipform pav-

ing method expedited the completion

of a major portion of the concrete

paving. A Guntert and Zimmerman
slipform paver placed both a 24-foot

and a 36-foot pavement in one pass

while automatically installing tie bars

at 30-inch inter\"als and placing a plas-

tic strip to form the longitudinal

weakened plane joints.

This project was awarded in No-
vember 1961 to Gordon H. Ball and

Syar and Harms, and was completed

at a total cost of $5.73 million. The
state engineers for the project were

G. W. Thompson, Bridge Department

representative, and the author was the

resident engineer.

The 1965-66 fiscal \ear budget also

allocated $100,000 to install functional

planting and trees along 4.4 miles of

this project. It is anticipated that this

contract will be advertised for bids in

the spring.

Fairfield to Vacaville

Last July, w ork began on an esti-

mated $5,300,000 project to convert

another section of Interstate 80 from

a four-lane expressway to a full free-

wa\- for a distance of 7.1 miles from
the Travis Boulevard Overcrossing in

Fairfield to \"acaville. This project,

which is approximately 30 percent

complete, also includes the reconstruc-

tion of the Air Base Parkw ay Over-
crossing and the construction of inter-

changes at the intersection of Texas
Street, Cherry Glen and Pleasants

\'alle\ Roads.

Construction on Interstate 80. The dirt fill (middteground) is the Meridian Road overcrossing.

bacttground is the P.G. & E.'s Vacaville substation.

In the

The substructure of the Pedrick Road overcrossing near Dixon on Interstate 80.
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An unusual feature of this project

was the necess;ir\- relocation of a small

private cemetery which dated hack to

the Mexican occupation and contained

the graves of several Solano County

pioneers. This ccmeter\- was relocated

near the Pefia Adobe, a California his-

torical landmark about two miles

south of \'acaville adjacent to Inter-

state 80. This historical landmark iden-

tifies the site \\ here an adobe house was

constructed in 1 842, by the Peria-V^aca

families on Rancho Los Putos, and

acknowledges the establishment of the

"Town of X'acaville" in 1851.

This construction project was

awarded last June to Gordon H. Ball

and S\ ar and Harms and it is antici-

pated that construction will be com-
pleted in December 1965. Jerry A.

Hanto is the state's resident engineer.

Vacaville to Dixon

Construction also began last Jul\' on

another project for free\\a\- conver-

sion, extending 3.7 miles between one

mile east of the junction with Inter-

state 505 and the Midway Road Over-

crossing. Two concrete lanes will be

added to the existing four-lane divided

highwa\' to provide six lanes of trav-

eled wav. This project also includes

the construction of frontage roads; in-

This grade separation carries Dixon-Grarit Road traffic over tryterstate 80.

terchanges at Leisure Tow n. Meridian

and Midway Roads; and a bridge at

Gibson Can>on Creek.

This project, also about 30 percent

complete, was awarded to Gordon H.

Bali and S\ar and Harms last August

When Irtlerstate 80 is widened near the Yolo County Line, this ot-grade intersection adfoccnt to

University of CalHornia Davis campus will be eliminated.

the

and should be completed in September

at an estimated cost of S2, 200,000. Wil-

liam F. Birt is resident engineer for the

state.

Pedrick Road

The third project under construc-

tion consists of converting about one

mile of four-lane e.\presswa\- to a six-

lane freeway and the building of an

interchange at Pedrick Road, where
an at-grade intersection had been the

scene of numerous fatal accidents.

Construction of this interchange is al-

most complete.

This project was awarded to the

Granite Construction Company last

.May and the estimated cost of con-

struction is $792,000. William H. CJil-

more is the resident engineer.

Future Planning

Ihe remaining two sections of the

8.2 miles of expressway to be converted

to full freewa>- standards in Solano

Count\, before 1972, are in the plan-

ning and design stages. One section ex-

tends 3.9 miles from the Xapa County
line to the junction of Sign Route 12

in the vicinity of Cordelia. The other

section runs from Pedrick Road to tiie

^'olo county line, a distance of 4.3

miles. The estimated total cost for the

completion of these projects is ap-

proximatcl\- $10,000,000.
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V^ista to Escondido Key Route 78 Link

Completed In South

By M. A. CHASE, District Design Engineer

In December

DISTRICT I'^''"^' ^^'^ *^"^' *^ree-

1-| \\a\' link between
JL \'ista and Escon-

dido \\- a s c o m -

pleted. A dedica-

tion ceremony \\as

held on the Metcaif

Street Overcrossing

in Escondido on

)ecember 21. This long-awaited event

Lilminated approximateh' 10 years of

lanning and construction.

Free\\a\- development through this

rea is acknowledged as a major con-

ributing factor to the economic

rowth of the section. Until quite re-

entlv the area was mainly agricul-

aral, noted for its large poultr\'

inches and dairies. The specifications

or the first freew a\- construction unit

^"en directed the contractor's attention

^ possible adverse effects on poultry

aused b\- construction operations,

ortunateh', there is no record of any. The completed section ol Route 78 Freeway looking east ham the Mar Vista Overcrossing.

^'^l

E SCONDIDO
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Looking south from Encinitas Rood L/ndercrossing. fscond/do is at iht- '.
,

buildings in upper right ore o poultry ranch.

Other Developments

RoLiglilx' coinciding with frcc\\a\-

construction haxe been several otlici

dcxclopnicnts, two of which arc the

Lake San Marcos conimunit\' and thi

expansion of Palomar Junior College.

Tiie Lake San Marcos development is

a $12,000,000 residential and resort

coninuinits' built around an SO-acre

nianniade lake and an 18-hole goit

course. Palomar Junior College has an

enrollment of more than 2.000 students

and is claimed by the San Marcos

Chamber of Commerce to be Califor

nia's fastest growing junior college

The college has achiexed the distinc-

tion of being a landmark because ot

its geodesic-domed gymnasium \\ hich

is visible for many miles.

Area Growth

A further indication of the growth

of the area is t\pihcd 1)\' the increase

in population of San Marcos from 5 1

S

in 1956 to 5,000 in 1961. The City of

San Marcos was incorporated in 196v

The total of 12.4 miles of four-lane

full freeway between Melrose Dri\e

in Vista and Route 395 in Escondido

was constructed under three separate

contracts at a total cost of $9,294,000.

The v. R. Dennis Construction Com-
pan\' handled the first unit between

Rancho Santa Fe Road and Nordahl

Road. This 5.4-milc section was com-

pleted in .\pril 1962 at a cost of $}.-

231,000. The second contract between

LO mile west of \'ista and Rancho

Santa Fe Road, a length of 5.1 miles,

was completed in February 1963 at a

cost of $4,199,000. The contractors

w crc the Riha Construction Company
;ind the C. W. .McGrath Fntcrprises.

Lhe third and final section covers the

1.9 miles between Nordahl Road and

Route 395. The contractor was Pcn-

taco-Rados and the estimated con-

struction cost $1,864,000.

All in Freeway System

All of Route 78, w hich extends from

Route 5 in Oceanside to Route 10 near

Rl\the in Riverside Count\ , is in

the (California freeway and expressway

s\ stem. The section, how ever, between

\'ista and F.scondido is the onh' part

that has been completed to full free-

wax standards. I-.xpansion to full free-

way status of the expresswa\ portion

between Oceanside and \'ista is now

uniler studx'.
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Underpasses Repldced
By P. C. WARRINER and W. T. EGLOFF, Associate Bridge Engineers

Two recent
DlSTRlcrr bridge construction

projects in District

3 have replaced old,

and long outmoded,

railroad under-

passes ^\ith new,

modern structures.
"

Construction w a s

performed under

two contracts, one on Route 20 in

.Marysville, and the other on Route

49 in Auburn.

- These projects were similar in many
respects. In each case a troublesome

traffic problem was eliminated. The
"bottleneck" in each case was an old

railroad underpass which, although

still structurall\- adequate, no longer

accommodated highway traffic satis-

factorily. Both projects were located

in cities with rich histories. Each proj-

ect required careful planning and con-

struction, since Southern Pacific Com-
pany mainline tracks had to be shifted

from old to new structures without

interruption of heav>- rail traffic.

EAST MARYSVILLE UNDERPASS

Route 20 leads east from Marysville

toward the foothills and the cities of

Grass \'alley and Nevada City. This

highwa>" generall\" follows the route

w hich has linked .Marysville with the

gold country for many years.

In East Marysville, the road to

Grass \'alle\' was, and still is, 12th

Street. The first railroad in the area

(originalh" the California Northern

Railroad, it later became part of the

Southern Pacific system) stretched

from -Marysville to Oroville and

crossed 12 th Street at A Street.

For many \ears the highway and

railroad crossed at grade. In 1910 it

was decided to elevate the railroad

tracks in .Marysville. Railroad forces

constructed an underpass at 12th

Street as a part of the project. The
railroad bridge consisted of massive,

unreinforced concrete abutments and

center pier spanned with closely

spaced, concrete-encased steel beams.

The underpass provided 12th Street

with two 15-foot roadways. X'ertical

clearance was 9 feet 11 inches. The
structure, known as the East Marys-

ville Underpass, was completed in

1911.

Included in State System

In 1933 the Grass \'alley road and

the East .Marxsville Underpass became

a part of the state highway system. As

highwa\' traffic increased and vehicle

size grew, the underpass gradually

changed from an occasional nuisance

to a notorious bottleneck and hazard.

Truck traffic had to be routed over a

The new East Marysville Underpass on Route 20 carries four lanes of traffic under the Southern Pacific railroad tracks and has a vertical c/eorance of 15

feet 1 inch.
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This Southern Pacific photo oi the old East MarysvUle Underpass was taken shortly alter its construction

in T9II.

grade crossing on 10th Street. The
underpass liecame the lowest in the

state highway system. Local residents

w ere well a\\are of the situation, but

nian\ "foreign" drivers failed to note

impaired clearance signs and encoun-

tered a structure through which they

could not pass.

The heart of the reconstruction

plan was elimination of the railroad's

existing switchyard, and its replace-

ment north of the underpass site. The
old sw itch\ard had extended from Sth

Street to north of 12th Street. Four

tracks, two of which were .switching

tracks, had been carried by the old

railroad bridge. Se\-eral city streets

had grade crossings through the >ard

and switching frequently blocked

traffic for long periods. Elimination of

the old \ard and its relocation pro-

duccti the following desirable results:

1. The new railroad bridge could be

ilesigned to accommodate two

rather than four tracks—so struc-

ture costs were greatly reduced.

2. Local cits traffic would not be

delated by railroad switching

operations (there are no city

streets in the new yard area).

3. Xo expensive temporary shoofl>'

construction was necessary, as

the railroad was kept in service

b\- a series of relativelv simple

track changes. The old bridge,

becau.sc of the greater number of

tracks, w as much w ider than its

replacement. The extra width

pro\-ided enough room to allow

passage of rail traffic over a por-

tion of the old bridge \\ hilc the

remainder of it was removed.

The new structure was con-

structed in space provided b\-

this removal.

4. Material obtained from the un-

derpass excavation could be util-

ized to construct a portion of the

new railroad switching area and

thus did not ha\e to be wasted.

The new structure consists of a

riveted steel through plate girder

bridge. It provides a vertical clearance

of 15 feet 1 inch and a clear span over

the four-lane highway. Reinforced

concrete retaining w alls form the sides

of the underpass. The pavement is

eight inches of concrete over cement-

treated base. .\ pumping plant trans-

ports drainage water out of the de-

pressed roadway.

Built in IS Months

Construction of the new underpass

was accomplished in approximately I 5

months. A prearranged sequence of

operations was necessar\' in order that

rail, highwa\', and local traffic could

be maintained at all times.

The first phase of construction

work entailed building a part of the

new railroad switching yard. When
this >ard was completed and in serv-

ice, 12th Street was closed and Route

20 traffic detoured over the truck

route on 10th Street. Rail traffic was

then using only one track on the old

bridge, the most eastcrl>. A heav\-

steel sheet pile retaining wall was in-

stalled parallel to this track and as

close to it as train safety permitted.

The sheet pile w all kept the live track

safel_\- in place while the contractor

removed the westerl\' two-thirds of

the old bridge. The area inside the

sheet pile wall was excavated to 26

feet below track elevation. The new-

structure was completed within the

limited space afforded by the excava-

tion, and rail traffic was routed onto

the new bridge. Finall\- the remainder

of the old bridge was demolishcti and

the underpass walls and roadwas on

12rh Street were completed.

This pho»o of the old East Auburn Underposs is dated December 15, I9I4. The view is eastward.
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The new East Auburn Underpass is a Iwo-span reinforced concrete box girder bridge over a lourhne highway. II wos cons/rocfecj on new o/ignmen*.

EAST AUBURN UNDERPASS

The East Auburn Underpass is lo-

cated on High\\a\ 49 in the City of

Auburn, and carries the Southern Pa-

cific Compan\- \\estbound tracks over

the highway.

Highwa\- 49 is a scenic high\\a>-

through the .Mother Lode country and

in this area runs from Grass Valley to

the north through Auburn and to

Placerville in the east. Auburn is a

foothill or mountain cit\- where the

streets generalK' follow the path of

least resistance and are randomly lo-

cated.

The city is divided into several sec-

tions b\- the mountainous terrain, the

Interstate 80 Freewa\- and the South-

ern Pacific Company railroad tracks.

High\\a>- 49 traffic plus all l(jcal traf-

fic from the main business section of

the cit\- to the subdivisions and busi-

nesses to the east normall>- pass

through the East Auburn Underpass.

Traffic is heavy and much of it is

truck traffic, including many logging

trucks.

Was Traffic Bottleneck

Because the existing underpass had

a roadway width of only 18' 9", was

on poor alignment and had heavily

used cross streets on each side, it is

not difficult to see that it was both

dangerous and a traffic bottleneck. It

had become a one-\\a\- street, with

the drivers waiting at the entrance

until opposing traffic had cleared be-

fore entering.

The history of the old road and

underpass is rather obscure. The rail-

road fill at the site of the underpass

was placed as part of the first trans-

continental railroad by the Central Pa-

cific Railroad Compan\" under the

supervision of Charles Crocker in

1865. Early traffic probably used the

grade crossing at Forest Hill Avenue.

just one block north of the underpass.

This grade crossing, although in use

until the new underpass was com-

pleted, was dangerous, being imme-

diately adjacent to a railroad cut.

In 1905 the Southern Pacific Com-

pany constructed the underpass at its

present site. This underpass consisted

of granite rubble abutments with tim-

ber stringers to carry the tracks.

Sometime around 1925 the timber

stringers w ere replaced by steel gird-

ers. This structure remained in use un-

til completion of the new underpass

structure, when it was removed. It is

interested to note that although these

granite abutments were placed with

verv little mortar, the stones were so

well seated that it became impractical

to dislodge them with a large bull-

dozer and d\namite was used to sep-

arate them for removal.

Old Underpass Replaced

Last >ear the old underpass was re-

placed b\- a new modern structure

and Highway 49 was widened to four

lanes through the structure. The new-

underpass is a two-span reinforced

concrete box girder bridge with rein-

forced concrete pier, abutments and

wingwalls, all supported on steel bear-

ing piles. It carries two tracks over

the highway. This was the first rein-

forced concrete structure designed

and constructed by the state to carry

mainline railroad tracks.

To make this improvement with a

minimum of interference to rail traf-

fic, the new underpass was con-

structed on new alignment, and new-

fills were placed. Tracks were shifted

to the new alignment, the existing un-

derpass and fills were removed and

the roadway under was constructed.

The new alignment for the railroad

was so close to that of the existing one

that construction of the new under-

pass did not proceed as simply as it

had been planned. It w as necessary to

place shoring to maintain the existing

railroad embankment before the exca-

\ation for the new structure could be

completed. The contractor used sheet

piling for this shoring. At the north

abutment timber walers and braces

were used. At the south abutment
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steel w alers \\ ere used with steel ten-

sion rod ties througli the existing fill.

Anchorage for these ties consisted of

additional sheet piling set in place be-

iiind a low granite rubble wall. Back-

fill material capped with concrete was
also placed behind these piles.

Southeast Wingwall

The southeast w ingwall actually ex-

tended out into the exist'ng mainline

track and was designated on the plans

as stage two construction, to be built

after the tracks had been moved to

the new structure. To have moved
both tracks to the new structure si-

multaneously- would have required that

additional shoring be used to maintain

the new fill while this wingwall was
being constructed. With the permis-

sion of the Southern Pacific Company,
the mainline track was moved to the

new alignment, the wingwall was
completed, backfill placed and then

the siding track was moved to the

new alignment.

Before work could begin on the un-

derpass, it was necessary to provide

a detour for traffic and relocate the

Hoardman Canal. This canal, owned
by the P.G. & E. Company, supplies

water to a large area below Auburn
and can only be stopped for a few
hours and then only during the slack

season. The detour was provided b_\'

widening and paving existing cit\'

streets. As a part of the widening it

was necessary to remove an old house

and widen a culvert over Boardman
Canal. The relocated canal consisted

of a concrete-lined ditch on a fill, ex-

cept at the widened Highway 49

where it consisted of a 48" reinforced

concrete pipe siphon with reinforced

concrete inlet and outlet structures.

* • •

Both the East Mar>sville Under-

pass and the East Auburn Underpass

were constructed by A. I'cichert &
Son, Inc., contractor. The job superin-

tendents w ere Ray Bertelsen in .Marys-

ville and Jack Malte in .Auburn.

The East Marysville Underpass w as

completed at a cost of approximatcK

S6.'>0,000. The East Auburn Under-
pass was completed at a cost of ap-

proximatel\- $350,000. The major por-

tion of the construction was financed

STATE'S HIGHEST VALOR AWARD FOR FRED BOUCHER

PROUD FAMILY— They have reoson to be proud of him—he has reason lo be proud ol (hem. On Decem-
ber 15 when Fred Boucher receivec^ his Medal of Valor Pin with Diomond, here's how (he family lined
up: from right to left, father Fred, his wife Dolly, and "down the scale" are Jim, Sue, Annette, Dawn
and Joni. They stand ahead ol the plaque on which are inscribed the names of employees who hove

been honored for acts of heroism extending above and beyond the coll of duty.

The State of California's highest

award—the Medal of \"alor Pin with

Diamond—was presented to Fred L.

Bt)ucher, District 3 highway engineer-

ing associate, by Governor Edmund
G. Brown on December 15, following

the CoNcrnor's press conference in his

office.

in a heroic attempt to save the life

of a man trapped in an overturned

pickup truck on September 26, I96.>,

Boucher was hurled about 20 feet by

with highway funds. The Southern
Pacific Compan\' participated in the

cost at AIar\sville. The Southern
Pacific Compan\-, Placer County and
the City of Auburn patricipated in the

cost at .\uburn.

Philip C. Warrincr was the resident

engineer and J. F. Loomis, the district

representative on the Alarysville con-

tract. W. T. Egloff was resident engi-

neer and .Merl Coburn district repre-

sentative on the Auburn contract.

an explosion. In addition to suffering

numerous burns and lacerations, an

eardrum was ruptured, a leg shattered,

and an elbow dislocated. Boucher
w as en route to Coloma at the time,

to inspect a construction project.

Ellis R. Lynn of Diamond Springs

and Walter Hokanson of Placerville

w ere presented with letters of appre-

ciation by Governor Brown in recog-

nition of their efforts at the accident

scene. Hokanson was hospitalized for

six days \\ith burns, lacerations and

eardrum rupture. L\nn was at a suf-

ficient distance to escape injury, al-

though he was knocked down b>- the

explosion, and his clothes shredded.

Boucher was back at work as of

November 12, 1963, after spending

several weeks in a hospital, and several

more weeks recuperating at his home
in l"air Oaks. His wife and five

children shared in the Medal of \al(ir

presentation ceremon\\
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Donated Trees Gift of Palms for

Los Angeles Freeway

Seven palm trees

DISTRICT •"^'^S'lg in height

from 20 to 40 feet

were donated b\-

the Southern Cali-

fornia Edison
C o m p a n \- for
planting on the

San Diego Free-

\\ a\' near Manches-
ter Avenue and Century Boulevard.

The palm trees, w hich lined Pacific

Coast Highway between Western
Avenue and Crenshaw Boulevard,

were doomed for destruction because

of interference with Edison's power
lines. Rather tiinn destro>' them, the

company offered to uproot the trees

and move them to the nearby San

Diego Freeway, where a Division of

Highways landscaping project is in

progress.

\'alle\ .M. Knudscn, president of

IvOS Angeles Beautiful, praised the do-

nation as "a contribution to commu-
nit\- beauty by private enterprise

which we hope w ill inspire others."

Five of the trees, all queen palms,

are being placed at the freew a> 's in-

terchange w itii Centur\ Boulcxard.

The other two, both Mexican fan

palms, will be platitcd at the .Man-

ciiester Avenue interchange.

The 1400,000 landscaping project

runs from El Segundo Boulevard to

La Tijera Boulevard and calls for

placement of 1
'

; million ground cover

plants, nearl\- 5,000 trees, and over

8,000 shrubs.

PHOTO BEtOW: Looking over landscape plans (I. to r.) are Resident En-

gineer Harold Toohig, Division of Highways; Highway Engineer Forrest A.

Norton, Bureau of Public Roads; C. E. Lee, line clearance supervisor. Southern

California Edison Company; Mrs. Valley Knudsen, president, Los Angeles

Beautiful; Landscape Architect James Gordon, Division of Highways.

^9-*vV «k».

PHOTO ABOVE: Division of Highways maintenance men place one of the

palms at the San Diego Freeway-Century Boulevard Interchange. PHOTO
BELOW: A palm tree being transported down Pacific Coast Highway to the

San Diego Freeway.



Routes Adoptee
The California Higiiua\' Commis-

sion adopted the locations for 77 miles

of freeways on 10 routes at its Sep-

tember-December meetings.

Three of the route location studies

generated sufficient local interest as to

require public hearings b\- the com-
mission itself. All of the route adop-

tions were preceded by public hear-

ings conducted by the Division of

Highways.

The most challenging task faced

b\' the commission was the locating of

three interconnected freeways in the

South Pasadena-Pasadena-La Canada

-Glcndale and Tujunga-Sunland areas

of Los .Angeles Count\-, the subject of

a commission hearing in Pasadena on

June 3 and 4, 1964.

The joint routing extends the Long
Beach Freeway (now under construc-

tion between the San Bernardino

Freewa\' and \'alle\' Boulevard, and

previously adopted to Huntington

Drive in South Pasadena) four miles

northerl\- to the adopted route for

the Colorado i'"reewa\' in Pasadena;

the Interstate 210 Freewa\- for 15.4

miles from this point to WJieatlaml

.•\venuc in the Sunland area; and rhc

CLEVELAND

77 Miles of Freeway
Located in Late 1964

GL£N IVY RO

NATION A\L ~N/. FOREST

Glendale Freeway four-tenths mile

between \'erdugo and Foothill Boule-

vards.

Starting at Huntington Dri\c, the

newly adopted route continues north-

erly to interchange with the Pasadena

and Colorado Freeways, swinging

westerl) just south of De\ils C]ate

Dam and proceeding generall\' south

of Foothill Boulevard through the

\'erdugo Mountains and across Big

Tujunga \\'ash to Wheatland Avenue.

Another routing, in San iMateo

County, was the subject of a commis-

sion hcarintj in Woodside last |uK' 31.

The commission adopted a 1.7-mile

freewa>' location for Route 84 be-

tween the adopted route for the In-

terstate 280 Freewa\' and Santa Cruz
Avenue in .Menlo Park, following the

general alignment of Sand Hill Road.

In the resolution of adoption, the

commission specified that the design

of this freew a\' must conform to

guides approved by the state's .'Ad-

visory Committee on a Master Plan

for Scenic Highw a\s.

Ihc third commission hearing, held

in Hopland in .Mendocino Count)' on

March 12, concerned the adoption of

^ LA^CRE!

T '^IFREEWAY ROUTES ADOPTED

LO^

Previously „g
Adopted ^^^

'freeway routes adopted

ALHAMBRA

LiJJ Prermsif

AdoptedAdopted

SOUTH PASADENA
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8.7 miles of US 101 between six-

tenths mile south of the Hopiand

Overhead and Crawford Ranch, and a

short connection between this route

and Lakeport Road (Route 175).

The new 1\" adopted routing runs

east of the Russian River for about

four miles, then crosses the river and

rejoins the existing highwa\', follow-

ing it to Crawford Ranch, where it

connects with a previoush- adopted

routing.

In San Diego County, the commis-

sion located two freeway stretches on

Route 125. One is for approximatel\-

four miles between Interstate S in La

Mesa and two-tenths mile south of Mis-

sion Gorge Road west of El Cajon.

The second extends for 8.5 miles be-

tween four-tenths mile north of the

Otay River and future Route 54 in the

unincorporated communirv of Sunnv-

side.

Two other route adoptions con-

cerned .Mono County, one on Route

120 (Tioga Pass Highway) and the

other on US 395.

The newly adopted Route 120 ex-

tends 1.2 miles from the Lee \'ining

Ranger Station to a junction with US
395 southeast of Lee \'ining. The 3.7-

mile section of US 395 follows the

general alignment of the existing high-

way betw een two-tenths mile south of

Route 89 and the Nevada line.

In \"entura County, a 19.3-mile

freeway routing for Route 118 was

adopted between six-tenths mile west

of La \'ista A\enue near Satico\- and

three-tenths mile east of First Street

near Simi; also a 13.1-mile section of

WOODSIOE
^^>

Route 23 between three miles south of

Ticrra Rejada Road and tlie adopted

route for the Route 126 Freeway near

Fillmore. The three-mile segment

south of Tierra Rejada Road super-

seded a section adopted in November
1962.

Two route adoptions during the

September-December period involved

revision of prcviousl} adopted freeway

routings in Riverside and Colusa

Counties.

The revised routing in Riverside

County affected 5.5 miles of Route 71

between 1 mile north of Alberhill

and 5 miles south of Corona. The
revision located the freeway south of

the Atchison, Topeka & Santa Fe Rail-

way tracks for most of its length.

1_
) .1

Lee Vining / •^- ~^c^~^
Ranger Stotion

^Ik..

Previously Adopted

The commission also revised its

routing for 6.6 miles of a 14-6-mile

section of Interstate 5 which was

adopted in October 1962.

The revised segment is in Colusa

Count)- between .Maxwell-Colusa

Road east of Maxwell and 1 mile north

of Delevan Road, approximately 1.5

miles south of the Glenn county line.

The revision will cause the frew a>' to

cross from the east to the west side of

the existing highwa\' north, rather than

south, of W'adleigh Road. From this

crossing, it will proceed nf>rtherl\- one-

fifth mile west of, rather than adjacent

to, the existing highway.

In other route actions, the commis-

sion adopted 4.1 miles of local roads

and streets in the iMonterey-Pacific

Grove area as a new section of Route

68, extending betw een Route 1 at the

Carmel Hill Interchange and Asilomar

Beach State Park; adopted a new rout-

ing for US 40 traffic in Sacramento,

employing the P and Q Streets one-

wav couplet between 5th and 15th

Streets and 3rd and 16th Streets, pend-

ing completion of the Interstate 80

Freeway through the city; and re-

located seven-tenths mile of Route 49

in the Bagby area of Mariposa County,

as the existing highw ay w ill be inun-

dated b\- the Exchequer Reservoir,

now being enlarged by the .Merced

Irrieation District.
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Foreign Visitors
Districts 7 (Los Angeles) and 4 (San

I'rancisco) welcomed 150 engineers

from all parts of France during Sep-

tember and 21 Brazilian highway engi-

neers were guests of District S in San

Bernardino in November.

rhe French visitors, most of whom
represent various branches of the

i'rench government and arc in\()lvcd

in public works activities of all kinds

at home, arrived in Los Angeles di-

rectl\- from Paris, to begin a three-

week tour of the United States which

included inspection of freeways in Los

Angeles and San Francisco.

Christian Gerondeau of the Ministry

of Public Works and Transport, Paris,

acted as ad\ance spokesman for the

group.

Follow ing a September 9th visit to

l)isnc\ land, the French tour proceeded

to San Francisco, from where thc\'

were to separate into live smaller

groups, each moving eastward across

the countr\-, to meet again in Washing-

ton anil New ^'ork and thence home.

I he Brazilian engineers, sponsored

b\- the .•Xgencx- for International De-

velopment (.\ID), toured state and

count\' highways in San Bernardino

and Riverside Counties.

Aim of the visit was to observe tcch-

nic]ues and methods uscti to design.

J

French, Brazilian Officials

Inspect State's Highways

C. V. Kane, District Engineer in Son Bernardino, discusses a model ol a structure with Luiz f. Moura

(left) and P. F. Freilas (right), two of o group of 2? Brazilian highway engineers visiting the district.

construct and maintain two-lane rural

secondary roads. Most of Brazil's high-

w a\s are of this type.

Brazil hopes to build 3,()()0 miles of

new highwa\s \\ hile improving S, ()()()

miles of existing roadwa\s.

Members of the stud\- team included

chief engineers of Brazil's highway

agencies, two professors in soil me-

chanics and highwa\' design, and a

member of the Brazilian Highway Re-

search Council.

Fhc group departed for St. Louis

in late November, and returned to

Washington, D.C., during the first

week in December as guests of the

Bureau of Public Roads.

150 visiting French tiujini->-f\ pour out at their buses to photograph the view from the Santa Monica-San

Diego Freeway Interchange, during their stay in Los Angeles.
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DiipPorm Pdving
New Process Brings

Marked Cost Savings

By L. R. GILLIS, Assistant State Highway Engineer and

L. S. SPICKELMIRE, Assistant Construction Engineer

This report was first presented at

the Highway Research Board sym-

posium on slipform concrete paving

at Washington, D.C., in January

1965.

In California, slipform paving has

ovv been used for five \'ears, and dur-

ig rhis period an estimated 16,000,000

quare yards of pavement has been

ipfornied. Of the 6,000,000 square

ards of concrete pavement placed in

ach of the last several \'ears more

lan 80 percent has been slipformed.

"his was irrespective of terrain, geo-

letric features, location, or relative

iiportance of the highway routes in-

olved.

All of our major paving contract-

rs, except one, have now abandoned

lie use of sideforms in favor of slip-

orm.

A situation occurred recently on

ne of our interstate projects which

lay be illustrative. The contractor,

aced with a last-minute hiatus in his

lans for placing the 1,800,000 square

ards of concrete pavement, was

orced to decide on one of two pos-

ible alternatives: ( 1 ) utilize two pav-

ig crews, working two 11 -hour

hifts, to slipform another job, then

love the paver and work two 11-

lour shifts to pave the principal job;

ir ( 2 ) pave both jobs simultaneously,

ising sideform equipment on the prin-

ipal job. Even though he would be

lelaved two ^\•eeks, he selected the

lipform alternative on the basis of es-

imatcd savings in excess of $40,000.

FiGURE 2—Sketch of the conforming screed slipform process.

FIGURE 3—Sketch of the pressure meter slipform process.

One of Many advantages inherent in slipform. Bene-

This contractor is but one of man)- fit to the highway user, as the ultimate

in California now able to exploit the recipient of all cost saving advances.

^^i^iisjt^iv^ r

FIGURE I— Profile sketch of the multiple screed slipform process.
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is clcarl\- apparent. It is also discern-

ible in the trend of recent bid prices

as illustrated in Table 1.

Lack of restriction on usage of slip-

form methods regardless of topogra-

phy, climatic conditions, geometric

section or traffic considerations has un-

doubtedly contributed to this favor-

able trend.

Sc\eral projects \\ hich have been

slipformed were located in mountain-

ous terrain involving grades up to (>

percent and superelevation up to 12

percent. One of these \\as paved three

lanes at a time.

The otlicr projects \\ hicii have been

slipformed are located in flatter ter-

rain. All of our urban projects are in-

cluded in this group.

Paving two lanes at a time is the

most common practice, largely be-

cause 24 feet is the most frequent

width of pavement slab required. Tiiis

pa\ing width is also convenient in

placing 48-foot pavements for the in-

creasing number of eight-lane urban

freeways being constructed todaw

Placing 36-foot pavement, for the

substantial mileage of six-lane rural

and urban freewa\s built in recent

\ears, has been accomplished either b\-

first putting down a 24-foot slab fol-

lowed b\- a 12-foot slab or b\- paving

SYNOPSIS

After five years of use, slipform

paving now accounts for more than

80 percent of all concrete paving in

California. It provides significant

production advantages to the con-

tractor and benefit of less cost to

the highway user, as compared with

sideform paving. Three different

types of slipform pavers have been

successfully employed, but only one

is capable of paving three lanes at

a time. The procedures utilized

when paving three lanes at a time

are not significantly different from

those utilized when paving narrower

widths with the same type of equip-

ment. Successful use of this type of

equipment is dependent upon: es-

tablishing standard operating pro-

cedures through a logical analysis

of cause and effect; technically

qualified field level supervision; ex-

perienced operators and mechanics;

properly maintained equipment;

uniform concrete at the paver; and,

close attention to operational de-

tails before, during and after con-

crete placement.

the entire 36 feet, three lanes at a

time. The amount of pavement con-

structed by each procedure is split

about equalK'.

Different Types of Povers

Placing pasenicnt in 36-foot pa\ing

w idths is not a separate subject of it-

self. In realit\ , tiie procedures used to

place this width of paxemcnt cannot

be said to be significantly different

from those u.scd to pa\e narrower

w idtiis when proper allow ance is made
for certain basic considerations.

Thus, it must be realized that there

are several different slipform methods

just as there are several different t\ pes

of slipform pavers. These different

pavers are not all presently capable of

placing pavements more than 24 feet

wide in a single pass. .X description,

therefore, of construction practices

for tiiree-lanc at a time pa\ing logi-

calK involves discussion of a more

general subject: that is, riie procedures

and technit]ucs utilized with the

paver capable of placing three lanes at

a time.

Origin of Term

The term "slipform paving" un-

doubtedly- originated because short

lengths of sliding sideforms are used

instead of the preset sideforms con-

\cntionall\' used. While all methods

utilize sliding forms, the term "slip-

form paving" has come to be gener-

ally thought of in a more encompass-

ing sense. We now think of it as ap-

pKing to the upper surface of the

TABLE 1

BID PRICES AND CALIFORNIA HIGHWAY CONSTRUCTION COST INDICES



FIGURE 4— A close-up phofo of the grade and alignment sensors.

avement as well as to the edges. It is

1 the latter respect that significant

ifferences in method are found.

Three different types of slipform

avers have been used in California,

lach t)pe is different in operation.

nd each involves a different method
f paving as we construe the terms.

One type forms the pavement sur-

ice by a repetitive screeding action,

lultiple screeds are used as illustrated

1 Figure 1, and the operation is sim-

ar in man\- respects to conventional

deform paving. This type has not

een used in three-lane-at-a-time pav-

Single, Large Screed

A second t\ pe of equipment forms

he pavement surface by conforming
he concrete to desired cross section

nd profile under a single, relativel\'

irge screed as illustrated in Figure 2.

This action has sometimes been re-

erred to as "e.xtrusion." For the pur-

lose of this article the \\ ord "e.xtru-

ion" will be avoided. It implies that

oncrete is pressed or forced into

hape as is metal through a die. In

loint of fact, the action is that of

low ing concrete into position to com-
iletely fill a transient form consisting

if conforming screed, sliding side-

orms and underlying subgrade. The

action can be analogized more ac-

curatel\- to the process of permanent

mold casting rather than extruding

metal.

This second type of slipform equip-

ment is the onl\- one used to date to

place pavement three lanes at a time.

With it, the paving w idth can be var-

ied b\- changing the number of 1
2-

foot-widc modular sections which
make up the main chassis.

A third type of equipment has been

used only in experimental applications

where the paving width was 24 feet.

It incorporates an interrelated initial

strikeoff screed and a vibrating float

pan as illustrated in Figure 3. An ex-

cess of material passing under the

strikeoff screed causes an upward
pressure on the float pan which re-

sults in an automatic lowering of the

strikeoff screed. Conversely, the

strikeoff screed is automatically raised

when a deficiency of material f)ccurs

under the float pan.

This action is independent of the

control derived from the grade wires

and, in effect, meters the concrete to

a rotating screed located behind the

float pan. The rotating screed func-

tions to remove the slight variations

resulting because of the finite distance

between strikeoff and float pan.

Two Subclasses

In addition to these three type clas-

sifications of slipform pavers, two sub-

classifications can also be identified.

The\- have to do with the presence

or absence of automatic controls.

FIGURE 5—Operators (center) can steer manually by use of p/umfabob and stringiine.
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One subclassification includes those

pavers uhicli are automatically con-

trolled for line and grade by sensors

operating on preset grade wires. The
other includes those pavers which are

manually steered and have preset

screeds.

There are non-automaticali\' con-

trolled pavers of both the multiple

.screed and conforming screed t\ pes.

There are automaticall\- controlled

pavers of the conforming screed and

pressure meter types. We will confine

our attention henceforth to automati-

call\' controlled machines of the con-

forming screed type although pavers

of the pressure meter t\pe also have

potential capat)ilit\- of placing pave-

ment three lanes at a time.

I he equipment uui' interest centers

on, then, is that where the pa\enient

profile and cross .section is established

by flowing concrete into position, b\-

internal vibration, under a relatixelv

large conforming screed automatically

maintained at correct alignment and

grade.

Key Factors Influencing Results

Success with this equipment is

greatl\- influenced by a number of

factors which can be listed as follows:

1 —E.xperienccd field level super-

vision

2—Skilled operators and mainte-

nance personnel

.^—Proper care and adjustment of

the paver

4—Consistent mi.\

.i—Uniform deli\cry of concrete

6—Control and integration of all

elements of the operation

7—Continuous forward motion of

the paver

8—Single set of sur\e\ing stakes

for subgrade and pavement

9—Accuratel)' set grade wires

10—Well compacted subgrade con-

structed to tight grade toler-

ances

11—Proper type and length of side-

forms

1 2— I'ffcctive location andfrequenc\'

of internal vibration

1.?—Means of compensating ft)r

variations in the concrete at the

pa\er

14—Constant surveillance of grade

and alignment sensors

FIGURE 6—A photo of the three-lane, 36-loot highway slipiorm paver in operation.
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15—Continuous audit of pavement

thickness

16—Conscientious final finishing

17—Progressive analysis of smooth-

ness results

The significance of these factors

will become apparent as our discus-

sif)n proceeds. Their importance is

painfully manifest as we look back on

(lur initial efforts.

Analysis of Cause and Effect

In the earl\' period there were few-

known guidelines and most efforts to

improve results were frustrated by

aimless, often frantic guesswork.

This chaotic situation was not

brought under control until the neces-

sity for an orderl\- anal\sis of cause

and effect was clearh- understood.

The technique adopted then is valid

today and it is recommended to all

those embarking upon their first slip-

form experience. It is simpl\- the prep-

aration of a detailed log as the work

progresses, listing chronologicalK' all

conditions and events which might

conceivably affect the completed

pavement. Daily anal\sis of the log

for previous work in light of the re-

sults obtained w ill ver\- quickly pin-

point sources of difficult)- and indi-

cate proper corrective measures.

California contractors still cmplo\

this technique when new equipment

models are evaluated or unexpected

difficulties arc encountered.

The operating procedures evolving

from these studies of cause and effect

form the basis of our construction

practice today.

Ability of Personnel

Any discussion of operating proce-

dures w-ould he sterile without first

dealing with the ability required of

the men w ho are to implement them.

It should not be surprising that the

skill and training of field supervisors,

operators and mechanics required to

cope w ith the complex, automated slip

form paving equipment is consider-

ablv greater than that with conven-

tional sideform equipment. Neverthe-

less, this fact is not alwavs appre-

hended, much to the detriment of the

results achieved. The so-called "old

pro" is rapidl\' vanishing from the

scene. He is being replaced b\- men
with the background of teciinical

FIGURE 7— The low-profile central mix plant combines portability and high productive capacity.

training necessar\ for an understand-

ing of the equipment and the ability

to calmly analyze complicated situa-

tions and act with logical purpose.

Maintenance of Equipment

Proper maintenance and adjustment

of the paving equipment is also an ob-

vious prerequisite for successful em-

ployment of operational procedures.

Our experience indicates that the

manufacturers are coming to have an

increasing responsibilit\- in this area.

The complexit\- of slipform equip-

ment makes it of paramount impor-

tance that skilled technicians only he

intrusted w ith the specialized care re-

quired. In practice, this requires oc-

casional factory assistance, which onl\-

the manufacturer can provide, plus

routine attention b\- qualified person-

nel on the contractor's payroll. The
most effective arrangement, it seems,

is for the manufacturers to maintain

factor)- technicians where the\- can

reach an\- job in hours, and for the

contractors to emplo) specialized me-

chanics trained to service the inter-

related hvdraulic-electrical-mechani-

cal s\stems involved.

We find that each time the paver is

transported from one place to an-

other, whether on or between jobs, it

must be thorf)Ughl\- inspected for mis-

alignment, warping, breakage or inad-

vertant changes in the setting of vari-

ous control elements. Adjustment of

the screeds must also be checked. The

latter is accomplished h\- driving steel

stakes to an offset grade for each

corner of the screed and measuring up

when the paver is in position over

thcn-i.

Control of Concrete

Uniform qualit\ of the concrete is

another prerequisite to a successful

paving operation. It is a matter of

general agreement now that uniform

quality is absolutely- essential in the

use of slipform methods, and similar

importance is attached to an adequate

deli\-cr\- rate at the paver. Accord-

ingl\-, a significant change has come
about in the proportioning and n-iixing

equipment in current use.

Onsite paving mixers, supplied b\-

batch trucks, have been almost com-

pletel>- replaced. In lieu of these more

conventional means, central-mix plants

have become ver\- popular and appear

destined to be universalK- adopted.

The new- low -profile plants in par-

ticular have been well received be-

cause of their portabilir\ and high

productive capacit\-. Several of these

plants in current use are capable of

producing 600 cubic yards of concrete

per hour. The\- can be moved from

one location to another and set up

for full operation in a matter of hours.

One or two of our contractors have

taken full advantage of this portability

b\- relocating tJ-ie plant se\-eral times

during the course of long paving jobs.

A significant advantage of this proce-

dure on a large project is the reduc-

tion of hauling units.

While most of the contractors are

using stationar\- tilt-drum mixing

units with the low-profile batching

plants there are a few- who arc using

the new tilt-drum truck mi.xers.

New Development

An interesting new development has

recentl) been exploited with respect
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j/ nil drum mixers which are being used increasingly wifh s/ip/orm povers-

to the location of tlic batching aiui

mixing equipment. The contractor

claimed substantial savings were real-

ized in placing iiis batching plant at

the aggregate source and moving his

stationary mixer three times during

the job. Double bottom-dump trucks

were used to haul two eight-cubic-

yard batches of proportioned aggre-

gate betw een plant and mixer. At the

mixer a spccialK' built transfer unit

otT-loaded the trucks onto a covered

high-speed convenor belt which

charged the mixer. The transfer unit

utilized a hopper with agitating side

plates, a self-contained ramp for the

trucks, and it was portable. Cement

was batched directly into the stream

of aggregate as it was charged onto

the high-speed belt conveyor.

There is reason to believe that this

relativclv dust-free technique may be

well adapted for use on urban proj-

ects. On many of these, snxjg control

rules pose a real problem because of

the dust incident to normal batching

operations.

Control Facilities

Al)sorbed as they arc \\ ith these dc-

\elopmcnts in the t\pe of plant setup.

the contractors lia'"e not overlooked

the importance of control facilities

w irhin the plant. \\'e have noticed sig-

niticant im[)rovement in several iiu-

portant respects. Bins and conve\ors

have been modified to minimize de-

gradation and segregation. The hatch-

ing c\x-le and bin gates have been

better coordinated to obtain optimum

blending of ingredients prior to mix-

ing. Cement silos ha\e been rede-

signed to achieve better charging and

batching rates. Full>- automatic batch-

ing and mixing controls have been ac-

cepted as indispensible, and their

proper use is more efTecrivcK policed

l)V the contractors. These and other

measures have contributed to a notice-

able improxement in the uniformity

and qualit\- of the concrete as well as

to productive capacit\'.

Mixing Times

With the increasing attention to all

of these aspects of (jualit) control and

production capacit\- it was inevitable

that the subject of luixing times also

received searching appraisal.

It is common knowledge that for

man\' \ ears California has permitted a

minimum of 50 seconds for mixing

pa\ ing concrete in onsite pa\ing mix-

ers. The performance of our paving

concrete and the data from many
qualir\- tests all attest to the adequac\-

of this requirement. With stationary

mixers, however, the criterion dif-

fered and minimum mixing time was

dependent on mixer size.

t'or an eight-cubic-vard mixer the

mininumT was 3 minutes and 15 sec-

onds—60 seconds for the first cubic

\ard plus 15 seconds for each addi-

tional cubic yard.

Realizing the serious economic con-

sequences of excessive mixing time re-

quirements, we undertook a series of

tests on various sizes and t\pes of mix-

ers. These tests clearlv demonstrated

the feasibility of modifying our rc-

i]uirements.

We are convinced that the revised

requirements resulting from these

studies had an important bearing upon

the development of slip form paving

in California. It was evident that

thrce-lane-at-a-time paving would be

prohibitiveh- expensive with the addi-

tional mixing equipment necessary to

provide sufficient mixing capacit\- if

three minutes plus of mixing were

specified.

1 he basic retjuircment now is that

all concrete nuist be mixed a sufficient

amount of time to produce an ad-

equate mixture, but in no event less

than stated mininumi periods which

are dependent on the t\pe rather than

the size of the mixers. These mini-

mums are; 50 seconds for both sta-

tionar\ and onsite paving mixers; 40

revolutions in special truck-t\pe pav-

ing mixers; and 70 revolutions in con-

ventional truck mixers.

Adequacv is determined bv tests

performed on samples of concrete

taken from the first and last quarter

of sample batches. Differences in

slump and distribution of coarse ag-

gregate are noted and the mixing time

is adjusted if the data fails to conform

to specified tolerances. This is a rare

occurrence with modern mixing units

in good condition, and niininunn per-

nussiblc mixing times are gcncrallv

sufficient to [iroducc an adequate

mixtiux'.

((lonclusion of this article will ap-

pear in the next issue of the maga-

zine. )
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Distaff Engineer

Carol Schumaker of La Mirada has iust become the

highest ranking female engineer in the California Divi-

sion of Highways.

As a senior high\\ay engineer in the Route Planning

Section of District 7 in Los Angeles, .Mrs. Schumaker is

one of four unit chiefs in charge of highw ay route plan-

Cbecking details on a route planning study still on the arc" "
-. rc^'- c^e

Senior Highway Engineer Carol Schumaker and Associate Highway Engineers

Harold Yamaguchi (center) and WiUiam R. Juergens.

ning.

.Mrs. Schumaker is a registered civil

engineer and a member of the Ameri-

can Society of Civil Engineers. In

June 1964. she acquired her master of

science degree at the University of

Southern California. In addition to her

full-time job \\ith Highways. Carol

also teaches a night graduate class in

geometric highway design at Califor-

nia State College at Long Beach. Her
students are nine men working toward

their master's degrees.

Her recent promotion to senior

highway engineer folio^\ ed 10 years

of service with the division as junior

civil engineer, assistant highway engi-

neer, and associate high\\ ay engineer.

She has been eligible for senior ap-

pointment since April 1962, when she

was one of two young women and

84 men to pass the civil service ex-

amination for this classification. (The
division employs 22 women in junior

civil, assistant, or associate engineer-

ing capacities. Nine of them are in

the Los Angeles area.

)

In her new position. Mrs. Schu-

maker supervises three associate engi-

neers engaged in route planning. Route

planning begins following the State

Legislature's designation of two partic-

ular points or termini bervveen which
a highway is to be constructed. The
Route Planning Section then prepares

a project report which covers the en-

gineering investigation and analysis of

January-February 1965

the specific project, and which dis-

cusses the need for and the t\pe of the

planned highway improvement and

how it should be accomplished, in-

cluding basic design features. Possible

alignments, cost factors of each, com-
munity considerations and general fea-

sibility are studied. Close teamwork
\\ ith cit\" and county planners and en-

gineers is required.

L'pon completion of the project re-

ports, a public hearing is held in the

area concerned, at which the route

planning studies are presented. All

of the alternate routing studies are

e.xplained in terms of relative advan-

tages and disadvantages, with the as-

sistance of maps and aerial photo-

graphs. .Many individual questions are

answered by the route planning engi-

neers at the hearing and at map dis-

pla\s w hich precede it.

\\'ith all the information assembled,

including public reaction, the project

is read\' for the State Highw a\' Engi-

neer's final review and his recommen-
dation to the Highway Commission.

Adopting a route, after notification of

local authorities and perhaps another

hearing, is done by the Highw ay Com-
mission.

A typical example of major freew a\

routings w ith which .Mrs. Schumaker
w ill be immediately concerned is a 26-

mile section of the proposed Route 64.

starting at State Sien Route 1 about

10 miles west of Santa .Monica, run-

ning north through mountainous ter-

rain and swinging east through San

Fernando \*alley to connect with L'S

99-Interstate 5.

Another routing of particular inter-

est because of its designation as a

scenic highway is the proposed im-

provement of a 10-mile section of

State Sign Route 1.^0 in the Ojai \'al-

ley in southwestern \entura Counr\".

.Mrs. Schumakers new job brings her

well over a thousand dollars a month.

The top figure for a senior highway

engineer is 51,166. This compares with

a range of $829 to S1008 in her pre-

vious job as associate highway en-

gineer.

As an associate, Mrs. Schumaker

w orked in Design, which is the next

Mrs. Schumaker holds a master of science (degree

from the University of Southern California. In ad-

dition to her responsible position with the Division

of Highways, she teaches an evening graduate

class in Geometric Highway Design at California

State College in Long Reach. Her nine male stu-

dents are working toward their master's degrees.



step after the Highway Commission

has adopted a route. At this stage, geo-

metric and structural design of the

roadbed arc completed, contract plans

are reviewed, and research and special

studies are carried on. Also, drainage

and other cooperative agreements are

drawn up, and erosion control and

roadside development are worked out.

Her biggest project w hilc in Design

was the San Diego-San Clahricl River-

Garden (iro\e Freewax Interchange,

under construction in Orange County,

near the I.os .Angeles count\' line. Al-

rlvnigh onl\' two lexels, it has many
complicated connections. .\ portion of

this interchange is scheduleti for open-

ing in the earl\' summer of 196.V She

also w orked on the interchange of the

San Diego and Long Beach Freewa\s,

which has been in use for about a

year.

Mrs. Schumaker's desire to become
an engineer had already formed in high

school. She particularly liked math,

physics and science courses. 1 his was

in Kingsford, .Michigan, near Hancock
—her birthplace in 1929. She attended

Puidue L'nixersity, graduating in 1952

with a B.S.C.E. degree. About half-

wax through her senior \ ear Carol

Rogge married Bernard Schumakcr,

also a Purdue graduate and an engineer.

In 1954 they came west, and she be-

gan her career with the California

Division of Highwa\s. Her husbantl

()ursued structural engineering, wdrk-

ing for the Building and Safety Depart-

ment of the City of Los .\ngeles, and

also w ith consulting engineering firms

in the area. Several \ears ago he left

engineering to enter teaching, and

prescntl\- is a science instructor at the

Sunny I lills I ligh School in the Fuller-

ton Union High School District in

Orange Counts . I he Schumakers ha\e

a son, Paul, 1 1

.

(Charles l-'ord, in charge of freewa\-

route planning in the Los Angeles Dis-

trict sa\s, "1 have follow ed Mrs. Schu-

maker's career for some time and 1

particularly admire the fine work she

has done in the design of majoi" inter-

state frecwa\s. In what is largel\ a

man's world, she has the professional,

vet definitels feminine touch. She is

now entering the \cry important early

planning phase of this work and 1 am
sure her talents will continue to ser\e

us w ell."
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On o previous assignment for the Design Section, Mrs. Schumaker checked blueprints of an interchange

with Resident Engineer John H. Muhich (righti and William T. Robinson, o highway engineering ossociofe.

The resulting two-level structure, designed under her supervision, will connect the Son Diego, San Gabriel

River, and Garden Grave Freeways in Orange County. A portion of this interchange is scheduled to open
this summer.

For the present. .Mrs. Schumaker has

not .set her sights on an\' further pin-

nacles of achievement. "It's challenge

enough to come up w ith the full infor-

mation needed for the Highwa\ (Com-

mission to select the most ad\antageous

route for all concerned. ' she sa\ s, "and

I'm pnmaril) c<inceiiied with doing

lusticc to the job at hand.

"(California's Division ot lligliwa\"s

offers real professional ojifxiitunity to

w omen, not only in engineering, but in

other high-le\el jobs as w ell. It's grati-
j

f\"ing to know that 'the door is open." "

Mrs. Schumaker reviews a route-planning study with the three associate highway engineers under her

supervision. Clockwise around her desk are William R. Juergens, Robert E. Jomlinson, and Harold

Yamaguchi (back to camera).
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George >A. Webb Wins
Top National Award
Nationwide recognition for his ac-

complishments in traffic engineering

w as given to George M. Webb b>- the

Institute of Traffic Engineers at its

1964 annual meeting in .Miami Beach,

Florida.

^Vebb, who retired in 196.^ after

nearly 10 years as traffic engineer for

the California Division of Highways,

was announced as the recipient of the

Theodore i\I. Alatson memorial award

"for outstanding contributions to the

advancement wf traffic engineering."

He is the eighth person to receive

the award, and the first from the west-

ern United States. It is consit jred the

top award nation-

wide in the traffic

engineering profes-

sion.

Webb was pres-

ent to accept the

award and accom-
panying plaqur He
.ilso presented a

paper on "The Or-

ganization and Ad-
GEORGE M. WEBB ministration of a

State High\\a\- Traffic Department.

The formal presentation was made
on behalf of the I.T.E. b\- Charles W.
Frisk, deput\' director of high^\a^

safet\- for the U.S. Bureau of Public

Roads and a previous Alatson award
winner. Prisk praised Webb's leader-

ship in traffic engineering and traffic

safet\ research not only in California

but nationwide, through his service on

numerous special stud\' committees.

Prisk called Webb "a traffic engi-

neer's traffic engineer.
"

Webb, whose home is in Sacra-

mento (1825 Caramay W^ay), retired

from state service in .May 1963, after

a highw av engineering career that be-

gan in 1919 in his native Oregon and

w as interrupted only by service in the

Army Transportation Corps in World
War II.

From 1919 to 1928, Webb worked

for the Oregon Highwa\' Department

on location, construction and mainte-

nance in the central part of the state,

around Bend. Aloving to California,

DIVISION WILL INCREASE USE OF MEDIAN BARRIERS

Close examination of the results

achieved by median barriers in pre-

venting spectacular and usualK' fatal

head-on crashes between vehicles trav-

eling on freeways has resulted in a

decision by the California Division of

Highw ays to increase their use.

The barriers, which block drivers

from crossing medians and entering

lanes bearing opposing traffic, are

now installed on appro.ximately 250

miles of the state's 1,500 miles of free-

ways.

A series of d\namic tests, in which
remote-controlled automobiles carry-

ing anthropometric dummies were

purposely driven at high speed into

barriers of various construction, were
conducted by the Division of High-

ways beginning in 1958. Examinations

of the crash effects on the vehicle,

the dummy and the barrier materials

themselves led to the use of particular

barriers under specific conditions.

The\' normally consist of heavy

steel cables or metal beams, but in

areas where pedestrians might be

tempted to cross a freeway, the cables

he was assigned to the location crew

for the Feather River Highway, and

then w orked in the Redding and

Eureka districts and in the Bridge De-

partment. He transferred to Division

Headquarters in Sacramento in 1942,

and subsequentl\" devoted almost all

his engineering activities to the traffic

field. He was appointed division traffic

engineer in 1953.

For each \ear of Webb's service as

traffic engineer, California won or tied

for first place in traffic engineering

achievement in the nationwide inven-

tory of traffic safetN' activities spon-

sored by the National Safety Council.

He also achieved national promi-

nence through his authorship or co-

authorship of numerous widely pub-

lished reports and articles on traffic

engineering, and his service on com-

mittees of the Highway Research

Board, the American Society of Civil

Engineers and the American Associa-

tion of State Highway Officials.

are augmented with chain link

fencing. Other t\ pes are used where
drifting snows present a particular

problem.

Highway engineers and other traf-

fic experts entertain nixed opinions

regarding the dividers, for although

fewer accidental deaths and critical

injuries occur where they are em-
placed, the overall accident rate gen-

erally rises.

This is because most drivers who
do momentarily lose control and

veer into opposing traffic lanes are

able to recover in time to avoid ac-

cidents.

But according to James E. 'vVilson,

Division of Highw a\s traffic engineer,

a vehici " traveling at high speed ob-

viously cannot careen into a median
barrier without suffering substantial

damage.

"We are trading property' damage
for lives," says Wilson. "The barriers

must be strong enough to stop or

turn a car and head it back into its

own traffic flow where the odds are

good that the driver can either stop

or regain control without hitting an-

other vehicle."

AVilson notes that persons are some-

times killed and injured in accidents

involving median barriers but he

points out the frequenc\- is far below

the rate experienced in head-on col-

lisions.

In the past, barriers were not used

in medians over 36 feet wide unless

special hazards existed or an abnor-

mal number of wrong-way accidents

occurred in a specific area. Now me-

dians up to 46 feet in w idth are eli-

gible for barriers.

During the 1958 studies, it \\as dis-

covered that two-thirds of the head-

on crashes could be eliminated if

median barriers were erected on free-

ways where daih' average traffic ex-

ceeded 60.000 vehicles. .After the

dividers were installed in keeping

with this criterion, fatal accidents

from this t>pe of mishap dropped

from 45 in 1959 to an average of 20

a \ear, despite a doubling in freew a\"

traffic.
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DIVISION BEGINS INSTALLATION OF WRONG-WAY SIGNS

Statewide installation of two new

signs will take place during the next

few months as another step in the

continuing program of the California

i:)ivision of Highwa>s to discourage

drivers from entering free\\a\s in the

w rong direction.

Red-background signs bearing the

message W^ROXC WA^' will be

placed on eacii side of all off-ramps,

near the exit points. The letters w ill be

white on the red background and

both colors w ill be highly reflective.

The signs w ill not be \isible to drivers

proceeding in the proper direction.

On-ramps will be identified bv

signs that read I'Rl- FU'AY EN-
TRAN'Cl'.. This reassuring message

will als(j be in white letters, but on

the standard green background which

motorists associate with normal state

iiighwa\- directional signs.

The red and green backgrounds

were purposel\- selected because of

the respective "stop" and "go" situ-

ations most people identif\' with

them.

Altiiougii the new signs ha\e been

ofFiciallv approved for installation, it

will take several months before the

signs can be procured and installed at

all the approximatel>' 5,000 ramps in-

cluded in the freewav' system, ac-

cording to State 1 lighw a\" Fngineer

J. C. \\'omack.

In some otf-ranip locations, two ex-

perimental devices will be tested in

conjunction with the new signs.

The first is a reflective pavement

arrow visible onl\' at night. It con-

sists of a series of inconspicuous plas-

tic wedges that pick up the beams ot

automobile headlights aimed in the

wrong direction and transforms them

into a red arrow pointed at the on-

coming vehicle.

The second is an auxiliar\ w hitc

and red sign that reads CO R.ACK

-YOL' ARi: COINC; WRONC;
VV'.A^'. Single installations will be

made on the right side at the approx-

imate midwa\' point of all ofT-ramps

in the San I'rancisco Bay area. Ihex

will be \isible only ro wrong-wa\

traffic.

Womack expressed the hope that

the new devices will prove effective

in curbing at least some of the S per-

cent of freeway fatal accidents now
caused b\- wrong-way movements.

These accidents result in 30 to 35

deaths each \ear. I le pointed out that

the fatalities include not only offend-

ers but man\- innocent persons who
were proceeding in the right direc-

tion.

Womack cited a recent stud\ b\

the Division of Highways which in-

dicates that approximatel)' 50 percent

of the w rong-way drivers enter free-

w a\'s at off-ramps.

The study also revealed that ap-

proximatel\' one-third of the offend-

ers had been drinking—and more im-

portant—that drinking drivers were

the offenders in 85 percent of w rong-

way fatal accidents.

Womack hoped the signs will ha\e

a positixc effect on even drinking

drivers, but observed that thc\" are

"an extrcmel\' difficult group to reach

w ith a safet\- message."

.\ll the de\ices have enjoyed a high

degree of success at an Interstate SO

on-and-off ramp northeast of Sacra-

mento w here the\" have been installed

for several weeks, according to traffic

engineers.

Change in Bid Form

Will Reduce Error

The State Division of Highwa>s

has revised the proposal form for sub-

mission b\- bidders on highwa\- proj-

ects.

Beginning with all projects ati\er-

tised for bids on or after Xoxember

16, "figures onl\" will be used by

bidders to specifv' prices of items.

The old form calling for both woriis

and figures has been discontinucii.

This change is designed to leduce

the [K)ssibilit> of error in proposals

submitted.

The first bid opening incor[)orating

the change to "figures only" took

place januar\ 6 in Sacramento.

Highway Site Yields

Oldest Artifact Yet

A lump of cooking charcoal re-

cently discovered in the buried re-

mains of an ancient Indian village in

eastern .Mendocino County has proven

to be nearl\ 1,000 \ ears older than

an\- pre\iousl\ recorded histor\- of

man in northern California, State

.•\rcheologist Francis .\. Riddell has

reported, according to a recent report

by the State Department of Parks and

Recreation.

Riddell said radiocarbon tests just

completed b\' Geochron Laboratories,

Inc., of Cambridge, .Massachusetts,

have established the charcoal's age at

5,320 \ears. The earliest previously

recorded traces of man in northern

California were from an Indian village

site near Alamo, in Contra Costa

Count\-, and were 4,400 \ears old.

1 he historic charcoal find was made

by James Dotta of Redding, president

of the Northern California Archeo-

logical Societ\', working under con-

tract with the State Division of

Beaches and Parks. It was unearthed

on the Porter Chaffee ranch on Cold

Creek, at the junction of State Migh-

way 20 and Potter \'alley Road, be-

tween Ukiah and Upper Lake.

Dotta has been working at four

Cold Creek area sites that will soon be

destroyed by highwax' construction.

The Division of Highways is paying

for an archeological search of the sites

and the removal of their significant

artifacts.

To date the charcoal discover)- site

on Cold Creek has yielded 620 arti-

facts. They include dart points of

flintlike chert, obsidian knife blades, a

\aricr\ of crude stone tools, stone

mortars and pestles, and a number of

i/miios and fragments of stone ///ctiitcs

used in grinding flour from grass seeds.

The January 1965 edition of the

Cnlifoniiir Histuriaii, publication of

the Conference of California Histori-

cal Societies, contains a message from

Governor Edmund Ci. Brown men-
tioning the .Mendocino finil ;ind

adding:

"Lhe state is doing rhis work be-

cause California cannot allord ro lose

its history."
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Henry McCarty Ends

Long State Career
Henr\- C. .McCarn-, office engineer

in the Di\ision of Higliways Sacra-

mento Headquarters since 1947, re-

tired in November.

AlcCartx' has had the key responsi-

hihty of advancing budgeted high\va\-

projects to the construction contract

stage as soon as the planning and

right-of-way acquisition have been

completed by other units of the divi-

sion. He has also had the responsibility

of processing pay-

^~- ments to high\^"ay

tr. contractors as \\ork

f progressed and
has supervised the

preparation and
^V —7} submission of

^^^^^^^/ agreements and
^^^k^^^^^ supporting docu-

^^^^k j|^^^ ments under which
^^^^^ "^^^ California has col-

HENRY C. Mccarty lected the federal

aid highw ay funds apportioned to this

state.

The advancement of projects to

contract stage includes correlation of

plans, specifications and estimates

prior to advertising for bids, advertis-

ing for bids, issuance of proposal

forms to prospective bidders meeting

prequalification requirements, opening

the bids, preparing contract award

recommendations and preparing and

processing contract documents after

award. Some 500 major highway proj-

ects \\ ith a total construction value of

more than 5350,000,000 per year are

placed under contract through Mc-
Carty's office.

A registered civil engineer. Mc-
Carty is a native of Kansas, where he

received his primary schooling. He
moved to San Diego in 1917, attend-

ing high school and San Diego State

College and later the University of

California at Berkeley, where he re-

ceived his degree in 1925.

His first six years of emplo\ ment
after graduation were with the city

engineer's office in San Diego.

He entered state service in 193 1 as

a draftsman-computer in the division's

Sacramento Headquarters and trans-

ferred to the District 6 office in

Bridge Department's

E. L Walsh Retires

Everett L. Walsh, bridge office en-

gineer for the California Division of

Highways, has retired after 37 \-ears

in state service.

\Valsh has been responsible for ad-

ministering all service units of the

Bridge Department including account-

ing and personnel and the negotiating

of maintenance and construction

agreements w ith railroads concerning

grade crossings and seperations.

A native of .Min-

nesota, Walsh at-

tended grade and

high school at Ta-

coma, Washington,

and studied engi-—^'" ^^tjii neering at the Uni-

versit\' of Wash-

i^J J^^^^K ington in Seattle.

w Jk ^^|B From 1917 to
' ^ .^^^ 1924 he worked as

EVEREH L. WALSH survexor and in-

spector for the Northern Pacific Rail-

road and the We\erhaeuser Timber
Company.

He joined the Washington State Di-

vision of Highways as assistant resi-

dent engineer in 1924 and came to

work for the California Division of

Highways in 1928.

He served as field engineer in

charge of preliminary investigations

and borings on the construction of the

San Francisco-Oakland Ba\- Bridge

and was promoted to supervising

bridge engineer in 1947.

Walsh is a member of the Ameri-

can Society of Civil Engineers and is

past president of the Sacramento sec-

tion. He is also a member of Delta

Upsilon and the University Club of

Sacramento.

Walsh and his w ife, .Mary, will take

up residence in their new home at

Little River on the Mendocino County

coast.

Fresno in 1935, where he worked in

construction and maintenance. Mc-
Cartv returned to Sacramento Head-

IN MEMORIAM

District 1

John H. Kennedy, assistant high-

w a\" engineer.

District 3

A bin E. Smith. highwa>' mainte-

nance man III.

District 4

Gerald D. Da\is, junior civil engi-

neer.

District 5

\ irgil D. .Martin, highw a\ mainte-

nance man III.

Frank S. Sackrider, assistant high-

way engineer.

District 7

Kathryn L. Anthony, delineator.

Byron \'. Hauger, associate right-

of-wa\ agent.

John P. O'Hara, assistant highway

engineer.

Robert C. \'an .Matter, engineer

aid II.

District 9

Robert E. .Miller, highwa\- mainte-

nance man III.

District 1

1

.Mike R. Ramirez, highwa\' mainte-

nance man III.

Headquarters

Ra\' D. Lenau, highwa\" engineer

associate.

Shop 7

Einar \\'. Carlson, heavy equip-

ment mechanic.

quarters iri 1940 to w^ork in the plan-

ning and design functions. In 1943 he

was appointed assistant office engineer,

and in 1947 to his present position.

His avocations include electronics.

He and his wife, Ada, live at 1448

.Arvilla Drive, Sacramento.
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PAUL C. SHERIDAN

Paul C. Sheridan

Is Office Engineer
Appointment of Paul C. Sheridan

of .Mar\s\il!c as office engineer for

rhc California Division of Highways

was announced b>- State Highwa>-

Inginecr J. C. W'omack.

Sheridan, w ho was promoted from

assistant district engineer of District

\ w hich includes 1 1 Sacramento \'al-

le\ and mountain counties, assumed

his duties in Headquarters office in

Sacramento on November 18. He suc-

ceeds Henry C.

^^^^^ McCarty, ^vho re-

^^^^^^\ cently retired.

^ ^ In his new posi-

tion, Sheridan will

he responsible for

a wide range of

acti\itics involving

the advancement of

budgeted highwa\'

projects to the con-

struction stage as

soon as planning and right-of-wa\-

acquisition have been completed.

Other administrative engineering

functions of tiie office engineer in-

clude processing payments to con-

tractors and the supervision of the

preparation of federal aid documents.

S. native of Oakland, Sheridan was

raised there and in San Rafael, and

attended Alarin Junior College and

the Universit\- of California. He
joined the Division of \ lighw ays in

1931, the \ear following his gradua-

tion with a degree in civil engineer-

ing.

X'irrually all his higln\a\- career, be-

ginning as a construction inspector in

the Lake Tahoe area, has been in Dis-

trict 3.

Sheridan was promoted to assistant

district engineer in 1950.

Sheridan is a past president of the

Marysville Branch, Sacramento Sec-

tion, American Society of Civil Engi-

neers. He is a member of the Com-
monwealth Club of San Francisco and

of E Clampus Vitus. He has also been

active in Parent-Teacher Association

and Boy Scout work in the Marys-

ville area.

He antl his wife I'.lcanor have four

children and one grandchild.

Bartlett Twins of

District 2 Retire

Wallis H. (Pat) and Willis H.

(Bart) Bartlett, twin employees with

the Division of Highways, recently

retired in Redding.

Pat and Bart w ere born in Redding

and attended high school in Klamath

Falls, Oregon. Bart also attended Ore-

gon State College, where he received

his B.S. degree in civil engineering.

WALLIS H. (left) and WILLIS H. LiARTLETT

The Bartlett twins worked on the

initial surveys and construction of

Route 70 in the rugged Feather River

Canyon between Oroville and Quincy.

Pat, who retired as a highway engi-

neering technician I, completed his

entire state service in District 2. His

initial appointment dates back to Sep-

tember 30, 1921. He left the state

service in .\pril 1923 for private em-

ployment and returned in iMa\- 1927.

He served in the U.S. Army during

World War II. The major portion of

his highway service has been on con-

struction work. Pat and wife Wilda

plan to continue their residence in the

Redding area.

Bart, one of the earliest to join the

District 2 organization, signed up as

an a.xman and chainman on June 11.

1919. He worked intermittently while

attending school until he graduated

from college and returned on a per-

manent basis in May 1927. He was

temporaril\- transferred to District 6 in

1937 and to District 5 in 1941. Bart

has served on location surve\s, design,

and construction. He retired as an

associate highway engineer.

Bart and wife Hazel plan to con-

tinue residence in the Redding area.

Ko/ak ill

JOHN J. KOZAK

John Kozak Joins

Bay Toll Crossings

A[)pointmcnt of John J. Kozak of

Sacramento as principal bridge engi-

neer with the State Division of Bay

Toll Crossings in San Francisco has

been announced b\- Chief [-"ngincer

F. R. Foley.

Kozak has been supervising bridge

engineer in charge of special studies

for the State Di\ision of Highwa\s

headquarters office in Sacramento

since 1961.

In his new position,

serve as assistant to

Foley in the gen-

eral administration

of the Division of

Ba\- Toll Crossings

which was estab-

lished by the Leg-

islature as a sepa-

rate division of the

State Department

of Public Works
last year.

His appointment was effective No-

\ember 1.

.\ nati\e of Rhode Island, Kozak

holds a bachelor of science degree

fr(Hn the University of Rhode Island

and a master of science degree from

Yale Universit) . He served with the

U.S. Corps of Engineers from 1942

to l'H6 and was awarded a bronze

star medal.

Kozak came to work for the Cali-

fornia Division of Highwa\s in 1947.

From 1947 to 1949 he was resident

engineer on several bridge construc-

tion projects in the San Francisco Bay

area, after which he joined the bridge

design section in Sacramento.

He was promoted to senior bridge

engineer in 1953 and was put in

charge of adapting electronic com-

puter methods for use by the Bridge

Design Section in 1956.

Kozak is a member of the .Ameri-

can Societ\ of Civil Engineers and

the Toastmasters Club of Sacramento.

He and his wife, Margaret, who

reside at 2024 Santa Lucia wa\ in

Carmichael, have five children.

74 California Highways and Public Works

\ { \ :



Highways List of

decent Retirements

)istrict 1

Svdney W. Anderson, assistant

ighway engineer, 36 years; George

i.. Bradburn, highway maintenance

:an II, 36 years; Carlton H. Clark,

igh\\a_\- maintenance man II, IS

ears; Benjamin J. Dashiell, highway

oreman, 44 years.

)istrict 2

W'allis H. Bartlett, high\\a\ engi-

leering technician I.

Willis H. Bartlett, associate high-

ray engineer, 38 years; Adolph L.

acobson, highway maintenance man
I, 8 years; Jack Swank, highwa\'

naintenance man III, 23 years.

>istrict 3

Sam L. Ferguson, high\\a\- land-

cape leadingman, 1 1 years.

district 4

Noble T. Haakensen, assistant high-

vay engineer, ! 1 years; Herbert A.

^art, associate highway engineer, 32

.'ears; John P. Dietrich, assistant high-

way engineer, 13 years; George F.

Dliveira, groundsman, 17 years; Fred

iV. Walker, highway engineering

:echnician I, 1 1 years.

District 5

Herman J. Bender, assistant high-

way engineer, 35 years; John A. .Mc-

\nallan, highw a\- field office assistant,

17 years; James C. Aleehan, highway
naintenance man II, 3 3 \ears.

District 6

Tracy O. Cunningham, highw a
\'

foreman, 36 years.

District 7

David T. Coull, highway landscape

maintenance man, 10 years; Carl R.

Hagberg, highway engineering tech-

nician I, 30 years; Larry P. Madrid,

highway maintenance man II. 21

years; Harr\- Royal, highwa)' mainte-

nance man II, 31 \ ears.

District 8

Clarence \'. Blackburn, highway
maintenance man III, 3 3 years; Clark

Twenty-five-yea r

Awards Announced
The following Division of High-

ways employees have received their

tw ent\'-five-year awards since the last

list was published in the May-June
1964 issue of the magazine.

James E. Bennett, Robert W.
Bower, Charles B. Bye, Leiia R. Con-

well, iMary E. Darling, Dorothy F.

Di.xon, Bemal E. Gold, A. J. Grewe,

Calvin J. Jackson, Donald H. Johns,

Robert T. .Martin, Ernest Lee Mastus,

Dewey C. Miller, A. L. iMuller, Wm.
J. .Metz, J. C. Obermuller, James N.
Olivieri, Paul G. Ostrom, Prescott R.

Reed, J. R. Rouppe, Sterling S.

Searc\', Alvin E. Smith, Jos. E. Turn-
ham, Claude L. Williams, Vernon B.

\\'hite, Fred H. Yoshino, Robert D.

Zaniboni, Wavne LeFevre.

L. Hopkins, highwa\' maintenance

man II, 25 years; John L. LeBarge,

senior highway- foreman, 37 \'ears.

District 9

George M. Bennett, building main-

tenance man, 10 years.

District 10

Herbert M. Parker, senior highwa\'

foreman, 33 \'ears.

District 1

1

(icorge .A. Gra\-, associate right-of-

wa\- agent, 34 \-ears; Emil B. Johnson,

senior delineator, 31 years; Roy Still,

highwa\- maintenance man II, 28

\ears; Elmer F. Wolin, highway main-

tenance man II, 13 years.

Headquarters

Harr\' D. Bowers, supervising land-

scape architect, 36 years; George J.

Grohman, associate highway engineer,

35 years; Walter Landers, senior high-

wa\' engineer, 36 >ears.

Bridge

Aldrich D. Dykstra, associate bridge

engineer, 34 years; John K. Neff, as-

sistant bridge engineer, 31 years;

Charles R. Poppe, supervising bridge

engineer, 37 years; Albert J. Stocks,

associate bridge engineer, 38 years.

Right of Way Loses

George J. Grohman
George J. Grohman, associate high-

wa\' engineer with the California Di-

vision of Highways, has retired after

34 \cars with the state.

Grohman is a recognized expert in

right-of-wa\ engineering, a field that

has come into special importance as

a result of the accelerated highway

and freeway construction throughout

the state and nation.

Grohman, who was born in Tampa,

Florida, attended grade and high

school in Stockton, California, and

graduated from the University of

California at Bcrkc!e\- with a degree

in ci\il engineering.

Following graduation he worked

for several years doing drafting and

surve>ing for private utilit\- and title

companies.

From 1929 to 1931 he worked for

the State Department of Water Re-

sources as part of the staff of a

groundwater investigation in San Joa-

quin Count\-.

Grohman came to work for the

State Division of Highways in Ma\-

of 1931. He transferred to the Dis-

trict 6 (Fresno) office in 1936 and

returned to the Sacramento office si.\

uKinths later.

He is a member of the .\merican

Societ\- of Civil Engineers and the

American Right of Way Association.

He has been active for many years

in church affairs in Sacramento.

Grohman and his wife. .M>rtle, live

at 1732 V'allejo Way in Sacramento.

They have a son and two daughters

and seven ijrandchildren.

Materials and Research

Jessie E. Early, engineering aid II,

27 years; Ralph H. Kipp, associate

steel inspector, 39 years.

Shops—Headquarters

Phyllis J. Smith, accounting tech-

nician II, 36 years.

Shop 7

Harold L. Ryan, automobile me-

chanic, 16 vears.
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—

Interstate 605 will serve as Easterly

Leg of Los .Angeles Freeway Loop.. July-.Aug. 34

Davis, Verne L.— Bellevue Road

—

Merced County F.AS Route
Widened. Bridge Replaced Mar.-Apr. 53

Durkee, Frank B.—The Freeway Law
—Statute's History Retold on Its

25th .Anniversary Sept.-Oct. 51

Elliott. .Arthur L.—Prize Bridges

—

California Captures Four More Steel

Bridge Prizes. Jan.-Feb. 28

Foley, E. R.—Bay Bridge Reconstruc-
tion - Mar.-Apr. 48

Gray, Don W.—Mountain Springs

Grade - Jan.-Feb. 43

Hamm, A. S-—South Bay Freeway... Jan.-Feb. IS

ilandy. Chades R.—Harbor Boulevard
—Accident Survey Shows 54 percent

Drop Since Reconstruction Sept.-Oct. 47

Hart. .Alan S.—Oroville Relocation May-June 56

Hayler, R. A.— Interstate 280—
Design of New Freeway Stresses

Aesthetics Sept.-Oct. 33

Hill. Stuart L.—Glendalc Report

—

Preconstruction study shows Free-

way Benefits .Mar.-.Apr. 42

Huck. Ray—Route 299 Expressway
(Coau. ) Sept.-Oct. 1

1

Johnson. C. F. (Bing)—Moroiigo Can-
yon—New Freeway Section has
Rest -Area and Fountain .Mar.-.Apr. 7

Kelly, John V.—Route 299 Express-
way (Coau.) Sept.-Oct. II

Kretzcr, Carole—Antelope Valley Free-

way. Jan.-Feb. 2

Mauzy, Harris K.—Bridge Costs

—

1963 Average Remains Same as

Previous Year. .Mar.-.Apr. 6K

McGinley. Michael L.—Highway 88—
Historic Carson Pass Route Under-
goes Major Improvements Sept.-Oct. 2

.Moffat, C. E.—Twain Harte Grade

—

Modern Scenic Freeway was Con-
struction Goal- Jan.-Feb. 22

Moskowitz, Karl—Living and Travel
Patterns in .Auto-oriented Cities... July-.Aug. 47

Sutter Jr., Not Sr Sept.-Oct. 70

Pcgram, Reginald B.—Appointed Dep-
uty Chief Counsel Southern Califor-

nia Law Dept. and San Diego branch
office Div. of Contracts and Right
of Way J an. Feb.

Potter, R. v.—Critical Path .Method . Mar.-.Apr.

Rcdsun, Morris— Inspection Training
(Coau.) Sept.-Oct.

Robinson. John C.

—

Histor>' of Redwood Highway

—

Part I .Mar.-Apr,

History of Redwood Highway

—

Part II July-Aug.
History of Redwood Highway

—

Part III - Sept.-Oct.

Roxburgh, .Alfred S.—Paper Manage-
ment—Storage, .Availability is Pro-

gram's Main Goal .May-June 18

Shaver. John W.—LARTS Program—
Phase One Completed on 9.000-

Square-mile area Mar.-.Apr. 38

Shelly, T. U—Paint .Analysis—Accu-
rate and Faster Tests Done with

New- Instruments Jan.-Feb. 32

Sinclair. J. P.

Bay Area Report- 1964 - May-June 24

Time-Distance Study—1937, 1963

Compared; Predictions for 1980.. Jan.-Feb. 1

1

Spickelmire. Leigh—Inspection Train-

ing (Coau.) Sept.-Oct. 6l

Sturgeon. James M.

—

Lompoc Projects—.Approach High-
ways to Missile Bases Improved Jan.-Feb. 4'

San Marcos Pass—Modern High-
way Built Through Historic .Area. May-June 1-

Telford. Edward T.—District 7 Prog-

ress—430 Miles Freeway Now Open
in Los .Angeles Region — .Mar.- Apr. 1 4

Unruh, Jesse—ColUer-Unruh .Act

—

.Added Funds Provided for Local

Roads. Streets Mar.-.Apr. ->>

Yusavage. W. J.—Bridge Costs—1963
.Average Remains Same as Previous
Year Mar.-.Apr. '^

27

6U

24

14
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Advance Plans Chief

For Bridges Retires

Charles R. Poppe, advance planning

engineer for tiic Bridge Department

of the State Division of Highways,

has retired after 37 years in state

service.

Poppe's job included responsibility

for all bridge site investigations, pre-

liminary design reports, review of

project reports and collecting and

correlating data for bridge design.

The Bridge Department initiates de-

sign on more than

500 structures an-

nualh'.

A native Sacra-

men tan, Poppe
attended local
schools here and
obtained his B.S.

degree in engineer-

ing from the Uni-

versity of Nevada.

CHARLES R. POPPE He joined the

California Bridge Department in 1927

as an assistant resident engineer. He
became a resident engineer in 1930

and supervised construction on many
bridges throughout the state. He went

into bridge design in 1942 and be-

came chief designer in 1946. He was

appointed federal aid secondarx' engi-

neer for bridges in 1948 and was pro-

moted to advance planning engineer

in 1950.

Poppe is a member of the American

Socict\- of Civil Engineers, the Ma-
sonic Lodge and the Shrine.

Poppe, and his wife, Eloise, have

two sons.

Tempus Fugit Column

SIGN ROUTE 4 JOB

The State Di\ision of High\\a\s has

opened bids on a project in Contra

Costa County for grading and paving

and structures on 4.7 miles of four-

lane freeway on Sign Route 4 between

two-tenths mile west of Cummings
Skyway and one-tenth mile west of

Howe Road in Martinez. Included in

tiie project is construction of the

Cummings Sk\\vay 0\crcrf)ssing; the

McEwen Road, Alhambra Avenue and

Alhambra \Va\- Undercrossings; and

the Aluir Spur Overhead for the At-

chison, Topeka & Santa Fe Railway.

January 1940—Tehachapi Pass Unit

Opened

A 4.6-mile section of State High-

way 58 has just been completed be-

tween Bear Mountain Ranch and one

mile north of Keene, as part of the

reconstruction of the important Te-

hachapi Pass route, eliminating man\-

steep grades and sharp cur\'es. During

the past five years, weekday traffic

has increased I4S percent. During the

wildflower season, dailv traffic flow

reaches nearly 4,000 vehicles. Another

4.3-miie segment to the east of the

newly opened section is now under

construction.

The original road through the pass

was a wagon trail built during the

mining excitement caused by the dis-

covery in 1870 of silver in the Pana-

mint Valle\- just west of Death \'al-

ley.

February 1940—Cost of Snow Removal

Each winter appro.\imatel\' 3,400

of state highways which traverse the

high mountain areas are cleared of

snow so that normal communication

and tra\'el will be possible. The mag-

nitude of the task is apparent from the

size of the annual bill, which has var-

ied from $390,000 during a mild

winter, to as much as $575,000 during

a severe winter.

January 1940—Newhall Tunnel Replaced

by Cut

Across the n(U'therl\' end of the

San Fernando \'alle\-, the rugged

Santa Susana Mountains have long

represented a troublesome barrier to

road building. Until 1910, a narrow-

vertical cut known as Fremont Pass

served travelers to the north of Los

Angeles. For the ne.xt 20 years an arch

SISKIYOU COUNTY CONTRACT

The State Department of Public

Works has announced the award of a

11,456,000 contract in Siskiyou Count\-

to Peter Kicwit Sons' Company, Med-
ford, Oregon, for converting the

existing two-lane US 99 to four-lane

divided Interstate 5 Freeway between

the Oregon state line and 1.5 miles

south.

tunnel, 1 7 Vz feet wide, served the rap-

idl\- increasing traffic. In 1928-29 Di-

\ ision of Highwa\s constructed a

three-lane iiighw ay through Weldon
Can\on, west of the tunnel, for traffic

to the San Joaquin and Sacramento

\'alle\s, thus relie\ing the seriously

bottlenecked tunnel of a large portion

of traffic. But w ith the huge increase

in traffic from 1930-40, New hall Tun-
nel again became an intolerable bot-

tleneck.

In 1938, a contract for reconstruc-

tion of this portion of the route as a

unit new alignment betw een the San

Fernando \'alley and .Mojave along

the so-called Mint Canyon Shortcut.

Major interest centered around re-

placement of the 435-foot tunnel with

an open cut. Traffic was carried

through the tunnel during construc-

tion, and the project finally emerged

as a modern four-lane highwa\' with

raised central dividing strip.

Approximately 857,000 cubic yards

of earth were removed. Cost for ex-

cavation was approximately $191,000;

total cost of the project being |475,-

700.

Jonuory 1940—Old Indian Trail Over

Mountain Springs Grade
Being Modernized

The old .Mountain Springs Grade

connecting San Diego and Imperial

Counties, which supplanted ancient

Indian trails, is in turn to be replaced

by a standard highway over the In-

ko-pah iMountain Range, with com-

plete realignment of Route 12 (now

a part of Interstate 8) between Boul-

der Park and Co\otc Wells, reports

E. E. Sorenson, District 1 1 construc-

tion engineer.

The a\erage passenger car, which

negotiated the old grade at 20 miles

per hour, can now travel the new
route at the legal speed limit. Sight

distance, which hampered travel on

the old route, has been increased to

eliminate all interference. Construc-

tion involved about 270,000 yards of

rock excavation.

Past records indicate that the

Mountain Springs route between the

Imperial \^ille\- and the coast proved

difficult, but nevertheless the onl\'

feasible one for the primitive Indians,

as well as the motorist of todaw
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12,000 SHRUBS

AND TREES AND
HOW THEY GREW

Roadside slopes on US 99 through Tulare

were barren before an ambitious landscaping

program by the Division of Highways was
begun, but a 3 '--mile project from Paige Road
to Prosperity- Avenue brought results almost

sooner than one could expect. Armed with

1,019 firethoms and 9.712 oleanders (shrubs)

and 655 trees of several kinds, the planters had
wrought such a difference in the appearance
of the freeway in one year's time that Editor

Tom Hennion of the Tulare Advance Register

was prompted to describe it in editorial and
pictorial form last summer. Since then, we
have been waiting for the wintertime show
of color (which resulted in this issue's back-

cover). Their editorial is reprinted beloM. as

are the before and after pictures which orig-

inally appeared in the Advance Register.

A REAL PLANTING JOB
There ii:as a time ivhev ive ivere riding the

Division of High-Lvays pretty hard to get thein

to landscape the freeivay through the east part

of the city. It seemed like the "Gzilch" ivmild

forever remain an unsightly, dusty trench

through the city.

Eventually, ho'ivever, they got around to do
a job of landscaping.

And believe us, they kneiv li'hat they ii-ere

doing, once they started.

The area around the Tulare Street overpass

today is ivell on its vi-ay to being one of the

heaviest landscaped intersections to be found
auyu-'here. We can't recall a single spot any-

ivhere betu:ee?i Los Angeles and Sacra^nento

that is as li-ell planted, as greeii or as attrac-

tively laid out as that one.

just take a drive along the freevi-ay, includ-

ing the off-ramps and the on-ramps, and you'll

see vi-hat vi-e mean.

And take a careful look at the pyracantha

plantings. Come next ChristTtms time 'ii:e're

going to have a spectacular shoii- of color.

Thanks for a job ivell done.
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At upper left is shown a view of the

canyon that Squaw Creek, in Mendo-
cino County, near Cunimings, cut

across the Redwood Higiiw a\- during
the Ciiristmas storms. Photo was made
December 27, 1964, before any recon-
struction was \et organized. Photo
above shcjws gulf from other side on
Januar\- 16, partK' filled. Below is a

picture of the highway on Alarch 1 7,

196.^, carrying normal traffic. .-Xbout

2.\000 truckloads of fill were required
to bring the road bade up to grade.

(See article beginning on page 14.)

S^QUdW Creek
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FRONT COVER: View of the Golden State Freeway

(Interstate 5) in Los Angeles, showing development of

landscaping in six years. Planting was made late in

1958, photograph was made late in 1964. Palms in

foreground framing view are Mexican fan palms,

Washingtonia robusta, closely related to the California

fan palm, but more vigorous and adaptable. Ground
cover is Algerian 'vy. Trees were 3—4 feet high when
planted. Overcrossing is at Los Feliz Boulevard. Photo

by Sam Srrith, Districf 7, Los Angeles.

BACK COVER: Photo made exactly two months after

disastrous Christmas week floods in northern Cali-

fornia shows Bailey bridge in place across washed-out

span on Smith River, US Highway 199, between

Crescent City and the Oregon line. Torrents tore out

several miles of this highway, in addition to three

major bridges. Since major traffic load in winter is

industrial, reconstruction had to support full legal

loads, which road is now carrying. See articles on

reconstruction in this issue. Photo by Robert Mulno.



Opening a Lifeline
Temporary Bridges, Mud, Machines and Hard Work By JOHN ROBINSON, Information Officer

In the aftermath of the Christmas

1964 floods, came an associated eco-

nomic problem for the areas isolated

by the destruction of the transport

system. It was a simple chain reaction.

If the industry of the affected coun-

ties, 75 percent timber products, could

not get its production to market, pro-

duction must cease as soon as all stor-

age facilities were filled. Within two
weeks, this was costing the area about

$75,000 a day.

The areas of worst damage were in

the State Division of Highwaxs Dis-

trict 1, and western portions of Dis-

trict 2. This included Del Xorte,

Humboldt, Mendocino, Trinity, Sis-

kiyou, and portions of Shasta and Te-
hama Counties, all of which had iso-

lated sections, some hopelessly cut of?

from outside help.

Although there were emergencies

everyAvhere, it was obvious that a ma-

jor object of highway \\'orkers must

be the earliest possible reopening of

a highway "lifeline" into and out of

the isolated region.

In the initial phase of reconstruction

of transport, the same factors that

hampered other agencies hampered

the highway employees. AVith the

breakdown of vehicular travel, inspec-

tion trips that previousK- took iiours

suddenly took days. iMud coxercd tiic

roads, in the form of slides and slumps

from rain-softened slopes and knee-

deep silt left b\- receding waters.

While the State Highway vehicles

had a well-organized radio s\stem, it

does not always function well in the

mountainous terrain. Also, many tele-

phone lines had been destroyed. It

took a few days to get complete in-

formation on which to base decisions,

particularly since most early efforts

were devoted to opening emergency

routes where possible, evacuating

trapped motorists, bringing out the

sick and injured, and trying to nio\e

vital supplies into isolated communi-

ties.

As more and more aircraft moved

in, they took over these emergency"

transport functions. In man_\' cases,

ground transport was literally impos-

sible, no matter how geat the effort;

and had it not been for the prompt

arrival of the aircraft, particularly the

helicopters, there would have been

much greater privation and suffering.

Helicopters and light aircraft were

chartered by the Division of High-

ways in a number of instances to ferr\-

in small groups of employees w'ith the

necessary authority to organize emer-

gency' contracts with whatever local

equipment w as available. Because this

was logging country, there usually

was enough.

When practicable, these "guerrillas"

had radios w ith them for communica-

tions, but these did not always work.

One engineer was dropped in at the

town of Ti-Bar, far up the Klamath,

and then seemed to disappear. A few-

days later a low-fi\ing aircraft re-

ported considerable truck and bull-

dozer activity on the roads in the vi-

cinit\\ so it was assumed he was on

the job.

Jhe tog emergency bridge at Wjf/ow Creek on January 7, 1965. At upper letr is collapsed bridge. Photo

on opposite page made same day gives aerial view of this area.

California Highways and Public Works



/Jew from air of break at Willow Creek Bridge on Sfate Route 96, emergency log bridge and collapsed bridge in center. Trinity River at lower leH,

Willow Creek and Route 299 *op of picture.

town of
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MAJOR STATL HIGHWAY

CLOSURtS 12-28-64 .

Situation map, northwestern California, on December 28, 1964. Heavy lines indicate sections of severe

damage. Note that all of Routes 96 and 169 are severely damaged. Numbers indicate huge slides or

bridge destruction. No. 34 marks bridge destruction at Canyon Creek on Route 299, No. 2 to 6 in-

clusive, serious bridge or highway destruction on Sign Route 36. (See page 18.)

BELOW; Workers from various agencies clearing highway on Christmas Day. This is State Route 36 at

Alton, near its western terminus. (Photo courtesy Eureka Newspapers, Inc.)

B\' Dccciiil)cr 24tli, teams trom Eu-

reka and Redding were our on foot

sur\c\ing nian\- of the damaged sec-

tions, and reporting in by radio or

telephone, whichever was most read-

ily axailable. It was data from tiiese

reports added to those coming in from

the maintenance stations, that began

to till in the picture of the damage so

that a plan of action could be decided

upon. On Christmas Day reports w ere

in on most of the routes, and the pic-

ture was t)leak.

Obstacles on the Redwood High-

way to the south inchkled damage to

two major bridges which made them
unusable without substantial repairs,

and great sections of highwa\- washed

out and slipped out farther up the l-.cl

River, w hich meant w eeks of laborous

reconstruction. To the north the 440-

foot gap in the Klamath River Bridge

cffcctiveh- stopped traffic, for the

stream was too deep and strong for

any quick, temporary bridging.

At Willow Creek, where State

Route 96 joins Route 299, a bridge

spanning the creek was completely

destroyed, and Route 96 beyond this

point was impassable at dozens of

places. In addition, a number of

bridges over the Klamath River were

gone. Included was the state's suspen-

sion bridge at Orleans, the county's

large deck truss bridge at Martin's

Ferr\-, the Somesbar Bridge and the

Forest Service suspension bridge at

Ishi Pishi, near Somesbar. .At best a

winding, two-lane road. Route 96 had

to be eliminated as an outlet possibil-

itw For the same reasons Sign Route
?6 was also eliminated.

On Route 299 there was extensive

damage east of F.ureka in Willow-

Creek canyon; six miles \irtuall\

w ashed awav, isolating the tow n from

the w est. There was a bridge out w est

<if Wca\ crville, at Can\on Creek, and

massi\e washouts at Grey and Pony

Cireeks. 1 here were several large slides

as well, but compared to tlie Redwood

I lighway, the possibilities of recon-

struction were much better.

It was thus apparent to the Dis-

tiict 1 staff in I'.ureka that the i)est

hope of reestablishing communications

from that city to the rest of the state

w.is \ ia Route 299 east from Areata



Family wHh sick child being evacuated by light

helicopter for treatment at Eureka.

to Redding. Since District 2 head-

quarters was in Redding, substantial

help from that end could be depended

on. The decision was made to con-

centrate the greatest effort on this

route, with crews working on both

ends, and using further emergency

contracts within the stretch where

possible. At the same time, efforts

were continuing to organize emer-

genc\' contracts on other routes, par-

ticularly the Redwood Highway, as

this was a more direct route to the

San Francisco Bay area.

Although Route 299 seemed the best

choice for early results, this by no

means meant it was going to be easy.

From the Eureka end. District 1 crew s

struggling to replace the road base

fought heartbreaking conditions. Sev-

eral times big sections of the wet fill

slid away into the stream, and on

other occasions heavy rains caused the

stream to rise and wash away the fill

footings.

From the Redding end. District 2

crews struck a series of major obsta-

cles. Each of these had to be tackled

in sequence. An account of these

operations gives an understanding of

what was entailed in reopening the

March-April 1965

Operations center at Rohnerville Airpori during

the first days of operations when many rescue mis-

sions were flown.

roads in these northwest mountain

counties.

The first major obstacle was the

200-foot gap left by the washed-out

five-span bridge over Canyon Creek

at Junction Citw still nearly 50 miles

from the tow n of ^^'illow Creek. The

onl\- possible detour, a county road

and bridge upstream, was also com-

pletely destroyed. On December 24,

material for a 170-foot Bailey bridge

was ordered shipped to Junction City

to replace the damaged bridge.

On the 25th it was decided the

road could be opened more quickly

by usii-ig the count\- road as a detour

and on the morning of the 26th two
tractors, one with blade and the other

a blade plus ripper, were at the site

read\' to go to work. A drill crew of

state workers arrived that morning

also, and, with the tractors and drill-

ers working as a team, by the nt.xt

morning had blasted a bulldozer trail

across nearb\- bluffs to give access to

the abutments of the washed-out

count\- bridge.

That same day two 61 -foot steel

beams and other necessary material

for the bridge w ere moved in, and by

S o'clock the next evening a one-lane

bridge w as ready to handle emergency

traffic. The equipment was then used

to widen and improve the detour

road.

Although the next 30 miles to-

ward \\'illow Creek had several large

slides, much debris, and one large

washout, it was traversable, with cau-

tion. The crews then came to a point

Breeches buoy rigged at Willow Creek Bridge to carry people across during first days of recovery after

flood. Note debris and silt left by receding s'-sa- Pho'o courtesy of Eureka Newspapers. Inc

•VilOf.- .-



ABOVE: Poriable drill rig irt operation on Route

299 making holes for charges to blast cliff away
to widen road. BELOW: Tractor and blade clearing

debris from streambed to increase runoff.

light backhoe working in snowstorm, clearing drain on Route 299.

Young highway engineers from Eureka standing by at airport as helicopter pilot loads extra gasoline

for flight into Somesbar far up Klamath River. Many small groups such as this were sent by air or on

foot to organize emergency road repair contracts in isolated areas.

Boulder which iitd down mountainside onto Route 299 must he broken up by blasting before removal.

Colifornio Highways and Public Works



just east of Grey Creek Avhere an-

other major obstacle, actually a dou-

ble one, \vas encountered. Here,

w here the road travels a ledge along

almost perpendicular cliffs several

hundred feet above the Trinity River.

a huge rock slide had completely cov-

ered the road, and the boulders were
still dropping from the high cliffs

above.

An emergency contract \\ ith equip-

ment from a local lumber company
was organized, and clearing operations

started. These \\ ere hampered by the

rocks which showered down unex-

pectedl>' from time to time.

Five hundred feet west of this slide,

drainage had clogged, and Grey Creek
had cut a gap 180 feet wide and 170

feet deep across the road. Upstream a

slide of millions of vards of earth pre-

cluded any chance of constructing a

detour road around the opening.

^A hen the highway crews arrived,

local residents had strung a rope across

the ravine which enabled foot traffic

to go hand over hand along the rope,

wading the creek en route.

The Bailey bridge components or-

dered for Canyon Creek had arrived

in A\'eaverville on the 28th on five

truck and trailer units, and it was de-

cided to use this bridge at the Grey
Creek gap. Because the long units

could not negotiate the sharp rums on
the Can\on Creek detour, the material

was reloaded onto three-axle dump
trucks. This division split the bridge

into 25 loads instead of 5. but by the

30th all the parts were at the site.

The Bailey was not long enough to

cross the entire gap. so it w^as neces-

sary to low er the approaches on either

side to reduce the span. A crew had
managed to build a dozer trail across

a bad gap west of Pony Creek the day

before, so that there were tractors

available at both sides working as the

bridge material was brought up.

On the night of the .^Oth work on

excavating and leveling both ap-

proaches was finished, and at 10 a.m.

on the .31st construction of the Bailey

bridge began. By this time, it had been

decided to first complete only a

double-girder span adequate for vehi-

cles up to 10 tons so that critically ill

persons could be evacuated, w ith the

March-April 1965

Small slide such as this on precipitous sec/ion of Rovte 299 con be handled by front-end loader and
few trucks. This material is good for subbase and will be used for fill.

third girder added later. This saved

36 hours, and the first vehicle crossed

at ~ p.m. on January 2.

A 1 "0-foot span across the gap had

been constructed in 57 hours, and the

road was open as far as "\Mllow Creek.

In the ne.xt three days an additional

girder was added, increasing the ca-

pacity of the bridge to a normal 45

tons and a cautionary 60 tons.

During the entire operation the

crews worked around the clock, stop)-

ping to eat and sleep when they finally

were compelled to. then returning to

the job. From December 28 to Janu-
arA- 3 it rained and snowed continu-

ously—sometimes as much as 10 inches

of snow overnight. Drinking water

had to be boiled, and there was no
housing, although one lodge owner
agreed to open up and provide meals

and sleeping room. There was no elec-

tricir\', and candles and kerosene

lamps were necessary. A big kettle of

hot soup or stew was brought to the

jobs for the evening and midnight

In first days of opening emergency route, assisiance from tracked tractors was necessary in places.



ABOVE; Convoy of evacuees working its way around detour on Route 299 at Junction City on December

Westbound convoy on Route 299 January 7, 1965, at Pony Creek. Note logs used as

meals, and six banks of floodliglirs

powered by portable gcnci^ators pro-

vided illiniiination.

On the western end the District I

crews also iiad been busy, although

fighting the same kinds of conditions.

By the 2nd of Janiiar\- emergency
traffic could get through to Redding

from Willow Creek. On the .>th a con-

voy system of four-wheel-drive, high-

clearance traffic \vas started, but this

was interrupted imniediatel\'. Snow in

the mountains changed to rain, and

the Trinity River rose six feet. Pon\'

Creek, just west of the Baile\- bridge

at CiTcy Creek, washed out the log

bridge and temporary till there, cut-

ting a gullv 100 feet deep and 60 feet

across. By 9 a.m. crews were at work

on the gap, cutting trees and refilling

the road, and 12 hours later trucks

were niovinu across a ncwK con-

28, 1964, over onewoy bulldozer road. BELOW:
guardrails and delineators.

structed log bridge, although it was

oiil\- nine feet wide over a 100-foot

drop. The next day it was improved

to a "good" one-way span.

1 he road still was open onl\' for

emcrgenc\- traffic in the strictest sense

—essentially four-wheel-drive vehicles

or powerful units which could nego-

tiate the deep mud and slipper\- grades

on the hastih' built road. About the

same time a similar road was opened

by dint of log bridges and bulldozer

trails along Route 96 to the Hoopa
\'alle>-.

From this point on, with occasional

minor setbacks, progress w-as continu-

ous. Although there were one or two

hea\ \ rains, they did not persist, and

the weather, as though repentant for

its December violence, remained bet-

ter than normal.

The Redwood Creek Bridge, on

Route 299 west of Berry Summit, was

a problem because of slide damage!

A m\id slide oozing down the side of

the canyon actuall) pushed the abut-

ment out of line, requiring recasting

of broken concrete and placement ot

hea\ \ rock to stop the slide. During

this [leiiod the bridge tlamage kept

load limits tlow ii to 10 tons on Route

299.

H\ the I 'til of January the road cast

of Willow Creek was opened to all

commercial vehicles. In da> light hours

the\ were restricted to passage at 10

a.m.. 12 noon, and 2:30 p.m. There

were no restrictions at nitrht.

8 CaHfornia Highways and Public Works



On Janu;ir\- 19th the daily convoys

were doubled, leaving Berry Summit

at 9:30 and 2:30; westbound from

Willow Creek at 10:30 and 3:30. Pas-

senger cars and legal loads up to 40-

foot maximum length vehicle were

permitted. Route 299 east of Willow

Creek was opened to all traffic, sub-

ject to normal construction delay.

In the meantime the road into

Hoopa \'alley had been improved to

take an\' legal load and traffic was

being allowed on the same threc-

times-daily schedule with no restric-

tions at night. The road was not rec-

ommended for passenger cars.

Bv the 24th of Januar\- Route 299

was taking all legal traffic in the

scheduled convoys, and on February

2 the schedule was dropped, traffic

being convoyed each way through

construction areas 24 hours a da\' as

necessarw The traffic count was up to

around 250 vehicles daily each way by

this time. On weekends there were no

restrictions.

By carl\ Fcbruar\- both Route 299

and U.S. 101 were open to all traffic,

but with convoy traffic still in effect

up the Smith Ri\er Canyon on Route

199. This route was opened com-

pletely on Fcbruar>' 14, leaving the

Klamath Ferr\' the onh interruption

Rorkf PI
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1964 FLOOD DAMAGE

On inspecilon f}ight in January to Humboldt County in Governor's plane. Highway Commissioners

AbroHom Kofman (left) and William S. Whitehurst are briefed on the highway situation by State

Maintenance Engineer Edward L. Tinney.

Lyman R. Gillis, assistant state highway engineer

for Operations, en route to flood area in Gov-

ernor's plane, is interviewed by Associated Press

Reporter Robert Wood.
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1 am cif the main loutcs. Tlic ferry

;;is retired when repairs were coni-

Icted I in the Klamath Ri\er Bridge

nd its was reopened to traffic on

larch 14. Log bridges and use of a

ortion of a logging road had also

lade Sign Route 36 usable. Sign

^lUte V6 still remained closed because

f bridge destruction.

This was partl\' remedied by re-

lacement of the washed out truss

f the Somesbar Bridge with plate

irders and reopening of the bridge

n March 4. A low-level, temporary

ridge was opened April 1 at Orleans,

nd then Route 96 could be traversed

:s entire length.

To achieve these repairs, nearly .^0

mcrgcncN' contracts were let, and an

dditional KSO personnel were hired on

he District 1 staff. Also, more than

00 indi\idual service contracts were

:t to put men and equipment to work

n an hourh' basis. Since District 1

uffered much the greater part of the

lamage, this was b\ far the

lighest number of eniergenc\' con-

racts in any district—the few nego-

iatcd b\- I3istrict 2 were mainl\ in

onnection with reopening Route

99, in their assistance to District 1.

Bids were opened on construction

if a new Redwood Creek bridge on

loutc 299 on new alignment March

and low bid was S.^68.648.

This is to be a 674-ff)ot-long steel

pan 110 feet abo\e the creek bed on

In foreground, left to righf. Director of Public Works John Erreca and Highwoy Commissioners Abrahom

Kofmon, Joseph C. Houghteling, and William S. WfiitehursI look at gap in Redwood Highway north

of Rio Dell.

ELOW: Four-span log bridge, built as temporary replacement lor destroyed bridge in foreground, is carrying legal loads on State Route 36 just west of Bridge-

vi//e. Piers ore log cribs filled with rock and gravel. Sections are held together with steel cable.



Pt St George

Crescent

DEL NORTE COUNTY
1964 FLOOD DAMAGE

25 miles of rood domoged 5 bridges domoged.

BflOW: Aerial phofo of site of Highway 49 bridge across American River riear Auburn. When structure,

site of which is marked by dotted line, was carried away by wall of water resulting from Hell Hole Dam
failure, detour road was built and emergency trafTic was routed across old railroad bridge at upper

right. New bridge was opened to traffic May 1, 1965.

ABOVE: First stages in construction of temporary

crossing over Klamath River to replace washed-out

Orleans suspension bridge. BflOW: Construction

stage on replacement bridge at Somesbar. With

abutments and pier intact, girders were quickly

positioned to replace truss which stream carried

away.



(3ur concrete piers. Attention was

riven in tlic design to have tlie bridge

:omp!enient the natural beauty of its

letting. A special rough-textured fin-

sh \\ill be applied to the concrete

iurface of the tall piers.

On March 24 the High\\a\- Com-
nission allocated $1,000,000 to step

ip construction of the highway re-

ocation on both sides of the bridge.

Dn March 29 bids were advertised

"or this work.

On iMarch 24 bids were opened for

;onstruction of a new bridge on State

iloute 96 at Willow Creek, lo\\- bid

5396,693.

The cost? State repairs when recal-

;ulated firmly after all information

ivas in, were expected to be $35,000,-

)00, some\\hat higher than first csti-

nates. Count)- repairs, however, were

;omewhat less, slightly below $23,-

)00,000 rather than the 528,000,000

irst estimated.

On Alarch 3 1 both houses of the

legislature had passed and sent to the

Governor for signature the Collier

Bill, effective April 1, which provides

"or a 1-cent additional gasoline tax

'or nine months to collect the amount

leeded to defray the cost of repairs

:o flood damaged roads. The Gover-

lor signed it the same day. This will

nake the cost of the road damage

ibout |5 for the average car owner in

Zlalifornia.

Reconstructed Sign Route 36 in Van Duzen River Co/j/on, Height and extent

amount of undercutting by stream in flood.

raw slopes indicate

ABOVE: Rebuilt section of Route 299 near Willow Creek, carrying normal traffic in March.

iELOW: Temporary log bridge on pilings on Sign Route 36 east of Cor/o(fa, now carrying legal traffic loads. This is near Grizzly Creek Redwoods State Park.
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At right DW 21 haded with gravel is proceeding to fill point, and at left tractor pushes another vnit as it scrapes material from river bar, rebuilding road
after Christmas 1964 flood. Scene is along lower Eel River, and some of material being replaced as road base probably previous to flood was road base

farther upstream!

The Redwood Highway
Rebuilding After the 1964 Flood

III larc l)cccnil)cr 1<;64, ;iftcr the

llooils siibsiticil, the Rcdwooti Higli-

\\;l\ ilortli of l.;i\ ronvillc w ;is no

longer ;i liigln\:i\ — it was string ot"

short pieces of local road, with no

connections to the outside world. On
the southern portion gigantic slides

and washouts at (Aiinmings, Leggett,

Fierc\- anti Kichanlson Ci'rove effec-

tively stopped all traffic, and farther

north there were broken bridges at

Scoria, Rio Dell and Jlohinson's Ferr\

.

By JOHN ROBINSON, Information Officer

Almost all of this havoc was the work
of the 1x1 Rixci' ami its tributaries.

Norrhwanl from I urcka there were
further breaks at the washed-out

Klamath River Bridge on US 10! and

ill the total destruction of u hole sec-

tions of US 199, both bridges and

idailw a\ , in the Smith R'vcr Canxon.

Between these major breaks, particu-

larly south of I'.ureka, there were
dozens of smaller places where slides,

washouts, slumps, fallen trees, and

debris on the road created traffic in-

terruptions or hazards.

It was the job of tiie liigliwa\ em-

ployees of District 1 in F.ureka to

repair these places, both major and

small, so that motorists once again

could follow the long ribbon of the

Redwood lligliwa\' true and uninter-

rupted the 2^()-odd miles from La\-

tonxille to the Oregon state line.

I'(]ually important was the nceil tor

niovint; to the San I'lancisco Hav area

14 California Highways and Public Works



3opulation centers the products of the

lorthwcst kimber industry. It prom-

ised to be a herculean task, particu-

larly since the major effort first had

:o include the concurrent reopening

jf a "lifeline" route to Redding over

US 299, u hich also, along its w estern

sections, had suffered comparably

liong the 1 rinit\" River and in Wil-

low Creek Canyon.

Although destruction was wide-

spread on state and count)' roads and

the areas only railroad, there were

several assets. One was the pool of

trained construction workers and

jquipment w hich existed because the

northwestern industry was predomi-

nantly logging and lumber products.

Lumber companies build their own
roads, and hire man\- catskinners,

truckdrivers, and other heav\- equip-

ment operators.

Another asset was the well-e,\peri-

enced group of personnel in the

Eureka headquarters, man\' of w horn

had gone through the 1955 flood, and

ABOVE: Temporary one-way bridge oi wooden piles, beams, and p/anfcs built across breath at north

end of Scotia-Rio Dell Bridge carried legal loads for severa/ months. SEIOW LEFT: Footbridge was first

span over gap and served many needs tor two weeks. Requirements of sign were strictly enforced by

civil defense officials. BELOW RIGHT: The footbridge, a simple suspension design, being built by Pacific

Lumber Co. ond P.G. & f. employees. (Both lower pictures Eureka Newspapers, Inc.)
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most ot whom lA;id lc;irncd to take

rain and slides as part of their winter

lot.

In tlic rcahii of ivitk was tlie pres-

ence of two large contractors with

their staff and ei]iiipmcnt. Best luck

of all was the wa\ the weather co-

operated, once it broke in the earl\

parr of Januarw

in these first (c\v liays of recon-

struction, ever>thing was done with

a pra\cr there would he no more

heavy rain. The first stream crossings,

low-level log bridges, were vulnerable

to any rise. Substantial increases in

stream velocities could sweep away in

a few hours weeks of work building

up road base. The weather held ab-

nornialK' good, antl 1)\ .March much
of the work hail been consolidated,

but was by no means out of danger.

A very valual)le asset was the old

concrete arch crossing at l-'ernbridgc.

Well out on the Hootiplain, where the

force of the I'd is spent, it had stooii

through UKire than 50 rain\' winters.

When the waters went dow n, it was

the onl\' usable crossing giving access

to the south.

Conceivably, the District 1 engi-

neers reasoned, if a route could be

opened from the other shore of Fern-

bridge over county roads to Rio Dell,

and if a temporar\- repair could l)e

made on the Rio Dell-Scotia Bridge,

and it the massive slides and washouts

couki be repaired, a road of sorts

16

Five photos this page show steps in development of 6/oe Slide Road detour on Redwood Highway.

Upper left is view of roocf on January 4 after flood,: top is trafFic moving in one-way convoys above

cliffs before lower section repaired; directly above is filling operation on same section as shown in

upper left. Directly below, about three weeks later, lumber trucks moving over this section; and bottom,

same detour road where it crosses the floodplain, photographed March 17 after asphalt paving laid.



Equipment clearing debris from famous old concrete span at Fernbridge. Panel delivery under approach

was only way to get across the Eel to the south from Eureka after flood.

through to the south could be opened.

The major piece in tliis connection

would be a county route called the

"Blue Side Road" \\hich connected

Ferndale to Rio Dell along the south

side of the Eel. Unfortunatel\ at one

place a stream normally a tin\' rivulet

had torn a great chasm across this

road, and in another place where it

ran close to the shoreline, the Eel had

completel\- removed nearly a mile, till

and ail.

In the first few days of recovery

after the disaster, while the engineers

were seeking means to once again

connect their bits and pieces of shat-

tered highway, movement of people

and vital supplies was exclusively by
air. In Rio Dell, Scotia, and on D\er-
ville Bridge the paving was cleared

and used for a landing strip for light

planes, and something approaching a

regular air service was developed. Air

Force, Navy, Army and Coast Guard

aircraft converged on Eureka. Al-

though operations were marred hv

two helicopter crashes involving a

number of fatalities, there is no doubt

the death toll from the floods would

have been much greater without the

use of modern aircraft.

Shortly after Christmas Pacific

Lumber and utility company cm-

plo\ees built a small footbridge across

the gap in the Rio Dell-Scotia Bridge.

\'ital materials were hand-carried

across this gap, and when roads ro

the bridge were opened, even gasoline

was transferred from one tanker to

another with a long hose.

By December 27 the 49th Infantr\

of the California National Guard had

established an emergency route from

south of Cummings over the old high-

way' up the Bell Springs grade and

along the Mail Ridge route thence

ramp was washed there, not parked there. This bridge

View is from north side.

down to Garbcrville. This was the

historic route established in the late

1 SCO's and used until superseded by

the present Redwood Highway. (See

California Hit^hivnys and Public

]VorL's, .Ma\-June and July-August

1964.)

.Much of this route has never been

improved. It i.s narrow, twisting, and

climbs to the ridge tops over grades

impossible for modern passenger cars

under winter conditions. In places it

travels along the edge of deep chasms,

and large sections are unpaved. After

the first few trips the soggy road sur-

face became hub-deep mud. During

the heavy snows around New- Year's,

the drifts were so deep nothing could

negotiate the road, and all traffic was

forced to stop.

Nevertheless, during the 17 days of

operation, the guard brought in 60

tons of vital supplies to the people of
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MAJflil STATt HIGHWAY

CLOSURE 12-28-64 .

Hfghwoy sifuafion map lor northwestern Co/ifornia on December 28, 1964. Heovy b/oc)c Wnes mark

stretches of worst domoge. Worst "side woter" damoge-gu//eys, shpouts, shdes, oncJ woshouts-on

Redwood Highway was in vicinity of Nos. 35 and 22 ond for several miles to the south of these points.

Nos. 23, 24, and 25 were the three bridges domoged in the Scotia Rio De» area. No. 26 proved a

minor repair problem al a bridge obutment. No. 27 indicotes the washed oul Klamath River Bridge,

ond Nos. 29, 30, 31, ond 32 mork the bod woshouls and bridge destruction In the Smith River Canyon.

the Garbcrville area, and brought out

dozens of cars of stranded motorists.

In places these liad to he strung out

like mountaineers with tow cables to

each passenger car, a militar\ vehicle

before and behind it.

On December }0 a contract was let

for a temporary, one-lane span across

the gap in the Scotia-Rio Dell Bridge

and this w as completed on Ianuar>- 1 }.

In the meantime, work had been going

ahead on the Blue Slide Road.

.\t first, traffic was forced to use

an ancient, slipper)-, one-lane route

which traversed the edge of cliffs

above the F.el, while the Blue Slide

section along the river was being re-

built. Working from both ends, with

16 trucks hauling fill on the south end,

and several D\\-2 I's hauling riverbed

gravel on the north, the crews had

replaced the road base and had it car-

rying traffic in less than two weeks.

Since the frcewa\' sections rhrougii

the redwoods were in relatively good

shape, and there were usable bridges

at all the Eel crossings south of Scotia,

the road was thus open from Eureka

to Carberville, but controlled by civil

defense checkpoints.

In the meantime, an engineering

company of the Fourth Infantry Divi-

sion had rolled into Crescent City

from Fort Lewis, Washington, with

84 men and 41 vehicles. In the trucks

were all the parts necessary to build

a combat type, pontoon platform

ferrv. The Office of Emergency Plan-

ning had requested their help, in the

hope they could do something about

the gap at the Klamath River, where

the deep channel and swift current

precluded any possibility of a tempo-

rary bridge. Crossings were then being

made b\- jet boat, which had only

svifficient capacity to carry small

amounts of supplies and personnel.

B\- January S the Army Engineers

had assembled the ferry on the north

bank of the river just below the dev-

astated town of Klamath, and State

Division of Highways personnel had

pushed gra\cl landing ramps out into

the river. The craft, 9.^ feet long and

rated to carry 6.') tons, was simple. A
steel framework held the six pontoons

together, with a steel deck on the

framework. Power came from motor-

boats which pushed against the down-

stream side, using the current to help

push the ferry across the stream.

Tests were made the same day, and

several stranded vehicles were ferried

over, much to the delight of their

drivers. The next da>- the ferry started

regular service.

.\t first a log boom upstream was

considered to protect the craft from

drifting logs, but this proved too haz-

ardous, and a "spotter" was stationed

to warn of dangerous drift coming

down. A guard boat constantly stood

bv below the ferry lane in case anyone

fell overboard.

Rated capacity of the craft was 65

tons, but this would be under combat

conditions. In view of the situation,

2.') tons was set as the safe load. No
vehicle was permitted to cross without

a proper civil defense pass issued by

eiriicr the Humboldt or Del Norte

Count\ Sheriff.
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fortunately, several contractors already had big

rock trucks such as this in the vicinity, and they

were invaluable in replacing road base.

,i^'

Grader is engaged in cleaning silt and debris off Redwood Highway four-tane section south of foriuna.

Boom of backhoe is used as crane for lifting sec-

tions of culvert into place while repairing washout

near Richardson Grove.

ABOVE: Amount oi fill reauired to repair such slipouts was dependent upon how far down "foe" of

slope lay. BELOV/: Grader, front-end loader, and dump trucks work together to remove silt in Orick,

several feet deep in places, as can be seen beyond highway shoulder.



Tractor tows public utilities repair truck around bad spot at slipout on Redwood Highway. This was on

December 27, 1964, during first phasQ of recovery ham flood.

I

Crone removes logs washed up on undamaged
section of county road near Ferndale in order to

use it for detour for Redwood f-fighway.

front-end loader, assisted by tractors equipped with both blades and rippers, keeps stream of material

flowing in trucks from "borrow" site selected to provide fill for washed-out sections.

Maintenance crew from Idlewild on US 199 in the Smith River Conyon,

clearing debris from bridge which survived the sform.

Minor slide on Redwood Highway south of Cummings being cleared by

front-end loader and trucks.



Although hardh' more than 100 ve-

hicles were ferried dail\- during tlie

first weeks, proficiency gradually in-

creased. On February 18 another 30

feet was added to the ferr\-, and the

load limit was raised to the legal liigh-

way maximum. By this time the daily

lift was more than 500 vehicles.

From its first trip the little ferry

caught the imagination of the press,

and it got wide publicity over the

state. Tills was well deserved, for it

faithfull\- served traffic during day-

light liours for more than two months,

with only a few interruptions from

river level changes.

When the pile structure filling the

broken gap on the Klamath Bridge

was opened .March 14, the ferr\' was

retired after an estimated 5,527 trips

across the turbulent stream. During

its slightly more than two months of

operation, it had carried nearly 30,000

vehicles.

\\ hile somewhat less dramatic, the

repair of the bridge was also a con-

siderable feat. An emergenc\- contract

was let on December 28, but the con-

tractor could do little except size up

the job imtil he had materials, which

had to come in from the San Francisco

Ba\- area. On the 9th of January the>^

came in on a barge, and were un-

loaded and carried by truck the 70

miles from Fields Landing to the south

approaches. The barge next went to

Crescent Cit\' and unloaded the mate-

rials for the north end, which needed

to be trucked only 21 miles.

Work was started on the 11th of

January, and the crossing was opened

to traffic on Sunday evening, March
14, after almost exactl\ two months

elapsed time. Since the temporary

structure is on piles, with close spac-

ing, it is vulnerable to damage by drift

should the river rise. A deflector or

buffer of piles was placed upstream

for protection.

Meanwhile, on the upper reaches of

the Eel scores of tractors and hun-

dreds of dirt carriers were working.

The sections south of Garbcr\ille be-

gan to come under control about the

time the Rio Dell-Scotia Bridge was

opened, and a few days later the first

convoy of four-wheel-drive vehicles

was brought through from the south.

(The first con\()\ on Route 299 had

come through (»n January 5th.)
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Seciion of Redwood Highway south of Pepperwood, along main Bel River as it appeared on January 72,

1965. Dirt ridge was used like this wherever paving was destroyed to delineate safe driving area.

ABOVE: Partly rebuilt section of Route 199 in Smith River Canyon. Rock wall was for protection of fill

but river rose much foo high. BELOW: First truck convoy south from Eureka area on US 101 at Garber-

ville at 7 a.m. on morning of January 16th waiting order to proceed.



Widely publicized Sixth Army pontoon ferry crossing Klamath River; ruined bridge upper left with log

zpotter watching upstream. Note debris on bridge. (Eureka Newspapers, Inc., photo.) Piers in back-

ground are for new highway bridge under construction.

Red Cross girl serving schoolchildren at Klamath

crossing, January 8, 1965. Army pontoon ferry in

background.

Wj

t-^'^^"'
» I H ' I '

I
'

"

Klamath River Bridge with temporary repairs, opened to traffic on March 14, J 965.

\\ hen the first coinoy of 4K trucks

and pickups made ir south from Gar-

bcrville over US 101, it got big news-

paper space all over the state. Leaving

Clarhcrviilc January 16rh at 2:.'() on a

chill and f<>gg>' Saturday morning,

rile long line of rigs, preceded t)\

Highw ay Patrol and Division of Higii-

ways \chiclcs, skirted washouts and

slipouts along 200-foot cliffs for two
hours in darkness and bad \isil)ilit\

until it arrived safely at I.aytonvillc

at the foot of Rattlesnake Ciradc. The
only casualty was one grocery truck

which sank in soft going and ripped

off one of its fuel lines. Included in

the conv()\- were several lumber

trucks and a "reefer" load of Hum-
boldt cral) meat. Due ro the road

condition, none of these rigs were

peiniirtcd tci tow trailers.

Pontoon ferry landing with load ol emergency utility repair vehicles borrowed from Oregon early in January. Ferry had been operating only a few days at

this time. High water and current were serious problems.



That evening a similar and much
larger convox' started nortli from an

asscmhl) point a few miles above

La\tonville, and made it through

without serious difficulty. Movements
could he made only at night, since

reconstruction work obliterated sec-

tions of the road during da>iight

hours.

The daih' two-wa>" nighttime con-

\()\ s were continued for some time,

with crews each day repairing any

damage and continuing to build up

and firm the road. In less than a week

legal loads were allowed, and contin-

ued to move despite heavy rain in

two instances.

On Januarx- 20 Mr. Larr\- T. Mar-

shall of U.S. Plywood in Eureka

wrote Mr. Hclwer:

'T()da\' ^\ e were greatl\' delighted

to see the first truck and trailer load

of pKw'ood roll out of here headed

south to join the conxoy at Garher-

villc. It was a small beginning, but

nonetheless a hopeful one and cer-

tainh- good for our spirits. Tomorrow
we expect to roll five fully loaded

rigs. In 10 days or so we can roll nine

each day and put all of our people to

work."

On the 24th the southbound con-

\()\- actually was turned back at Gar-

berville after three inches of rain fell

at Rattlesnake Summit, but traffic be-

gan moving again the next day. The
same day, the North Coast Timber
Association announced 12 Humboldt
County mills had resumed operation

in the previous two weeks and 717

persons had returned to work.

On the 26th there was a massive

slide at Piercy, and all movements
were held up for 24 hours until it

could be cleared. By this time, pas-

senger cars were being allowed in the

convoys, and departure times at as-

sembly points were reversed at the

request of the truckers.

Two days later the convo>" system

on 101 south of Eureka was dropped

entirely', with no restrictions on night-

time travel. On February 2 this por-

tion of the route was opened to 24-

hour traffic, subject to dela\s at re-

construction points, and with speed

and single-vehicle restrictions on the

damaged bridges at Big Dann and

Cedar Creeks.
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Repairs going forward on Robinson Ferry Bridge over the Ee/. Cre

again this winter, and as payoff bridge will be opened to traffic

in center foreground.

s gambled stream would not flood

May. Wreckage of old spans ties

ABOVE: After first building low-level log bridge fo move equipment in, contractor here, using front-end

loader as crone, puts logs in place for abutment for higher level crossing. BEIOVV; The finished bridge,

crossing Patrick's Creek, US 199.

i^



First

(hey

q.rders of Bailey Bridge being assembled to cross Smith River on US ?99. A, sertions ore jomed

ore pushed out over opening by ro»ers set on' (he /i(t(e platforms. (This is br.dge seen on

back cover.)

There were still prnhlcms on the

nine Slide Road. Ihc little temporary

bridge at Howe Creek was rebuilt to

handle two lanes and opened Fchru-

ar\ 15, hut trucks were still having

trouble on the new fill and the slip-

per) , steep grades just outside Rio

Dell. This delayed other traffic also.

On the ISth a contract for surfacing

this route was awarded on a low bid

of S 140.220 and work started on the

19th. Until this paving was completed

on March I?, truck double trailer re-

strictions were imposed.

Contracts for permanent repairs

also have been awarded as follows:

Restoring pavement on the Red-

wood Highwax between Rio Dell and

the Mendocino county line, §93,960.

Restoring pavement on the Red-

wood Highw ay bctw cen 1 lumboldt

countv line and Rattlesnake Creek,

SI 26,720.

Permanent repairs to the Scotia-Rio

Dell Bridge, 5223,304.2.";.

Permanent repairs to the Robinson

Fcrr\ Bridge. Estimated cost 5650,000

but emergency contract let January 5,

1965 on a cost-plus basis.

The contract has been let on the

new Richard Flcisher Memorial

Bridge at South Scotia to replace the

w ashed-out parallel structure. This is

a major bridge contract, for a four-

lane bridge 1,025 feet long and with

a clearance of 15 feet above the De-

cember 1964 high water. Bids were

opened in Sacramento March 31, with

the low bid 52,020,02 3. The bridge

is expected to be open for traffic on

December 15, 1965.

Other contracts will be let, but the

road will be in good condition by the

current season, with some delays at

construction sites.

The other area of major damage on

the Redwood Highwa>- was the sec-

tion of US 199 in the Smith River

Canyon between Gasquet and Idle-

wild. Because of the difficulties of ac-

cess, work proceeded here at a slower

Ano(her Bailey Bridge rep/acemen( on US Rou(e 199 ocross Smi(h River. This is only one girder high,

buf con carry legal loads by virtue of center pier.

pace than to the south. Also, since

much of the traffic on this section in

winter is associated with the lumber-

ing industrx, inadequate temporary

construction would not suffice.

The bridge crossing Patrick's Creek

had been destroyed, and the contrac-

tor working on reconstruction from

that end w as authorized to build a log

bridge adequate to carry legal loads

until completion of already planned

reconstruction of the road could be

made on new alignment. Three miles

south of here another bridge washout

was replaced w ith a Baile\- bridge.

In man\- places in the canyon re-

construction entailed virtually re-

building the road, for where the rush-

ing torrents struck the highway on

outside curves, nothing was left. Pro-

tecting riprap was valueless, for the

stream was so high it boiled right over

the top of these barriers. This re-

(piired replacement of many thou-

sands of yards of fill.

As on the other routes, first move-

ments were four-wheel-drive vehicles,

followed quickly by convoys. First

\ chicle to traverse the road was a U.S.

mail truck on the Crescent City-

( i rants Pass run on January 28. As the

bridges and the road were improved,

the convoy s\ stem was e.xtendcd. B\

February 4, convoys were including

passenger cars and single unit trucks

with legal loads. Semis and trailers

w ere excluded becau.se thc\ could not

maneuver around the sharp turn lead-

ing onto one narrow log bridge.

On the 14th of February this con-

dition was improved and restrictions

were lifted, w ith the road open to all

traffic on a 24-hour basis, subject to

dela\ at construction sites. A news-

man w ho made the trip over this road

about this time reported that except

for the delays at construction sites,

traffic w as moving as fast as ever.

On the afternoon of Monda\-, the

15th of .March, representatives of the

Greater Eureka Chamber of Com-
merce and the Chamber of Conunerce

of Del Norte County gathered at

Klamath for a ceremon\' celebrating

reopening of the bridge the night be-

fore. This was the last interruption

in the roadway, and the Redwood
I lighw a\- was once again a single

entitN'.
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MORE "BEFORE AND AFTER" PHOTOGRAPHS

in addition to those inside the front and back
covers, these photos show "before and after"

views of destruciion on the Redwood Highway,

and how it looks since repaired. The two upper
pairs are in the Cvmmings-Leggeti vicinity, and
about two months have elapsed from "before" to

"after." The lower pair shows a section of US 199
in the Smith River Canyon, first in mid-January,

then obouf five weeics later.



Much of the work of reopening highways aiter a disastrous storm is like thii

Nothing But Praise for Highway Workers

A great asset to the Division of

Highways in repairing flood-damaged

liigliu ays was tlic group of dedicated

and experienced personnel in the field

at the time. Tlic tremendous effort and

achie\ement of these w orkcrs who re-

opened the roads in northern Cali-

fornia after the (Christmas 1964 floods

are indicated in some of the commen-
dations issued later.

In a special memorandum to all Dis-

trict 1 personnel dated Januar\- 4,

1965, District Engineer Sam Helwer

said in part:

"The organization and personnel of

our own Division of Highwaws have

not only responded to this emergenc\^

efficientlv but also with characteristic

de\otion and efforts beyond the call

of duty. Most of our people worked
without rest, often under extremely

hazardous conditions. Some of our

people were dropped into isolated

areas b\' small planes and helicopters,

after w hich they covered many miles

on foot through snow, hail, and flood

in continuing bad w eather in order to

bring back reliable information on the

extent of damage as well as recom-

mendations for procedures on repair

and restoration of facilities.

"As usual, the work of our main-

tenance and construction personnel has

been outstanding in every waw Work
has been carried on around the clock

throuch Christmas, New Year's, and

weekends, and will continue on this

basis until this extreme emcrgcnc\' has

passed. Some of our initial efforts may
be nullified b\- additional storms that

must be expected before spring; how-

ever, our eflOrts will continue un-

diminished.

".•\s district engineer, I am grateful

to all of our people at every level w ho

are working so hard to restore tlic

highways so badh' needed in this

area. I am confident this will be done

as soon as humanly possible. I am
humble in the knowledge that our or-

ganization is filled with trained per-

sonnel who go to work automatically

and efficicntl\- when emergencies

arise."

26 California Highways and Public Works



ASSEMBLY RESOLUTION

On Februar\- IS, 1965, the State As-

sembly adopted unanimously House
Resolution No. 175 which included

these statements:

"Whereas, The men of District

1 of the Division of High\\a\s, under

the direction of District High\va\- En-
gineer Sam Hehver, were faced with

the awesome responsibility of main-

taining the highways of the severely

stricken portions of northern Califor-

nia during the floods of December
1964 and January 1965; and

"Whereas, These floods caused

unprecedented damage and unfortu-

nate loss of life; and

"Whereas, The loss of life and

property would have been far greater

except for the almost miraculous job

of emergency highway repair and

maintenance done by .Mr. Helwer and

his staff in order to keep the highways

open to relief-bearing transportation;

and

"\\'hereas, This e.xceptional job

was above and beyond the call of

duty and in the highest tradition of

American heroism; now, therefore,

be it

"Resolved by the Assembly of the

State of California. That the members

extend their highest and most heart-

felt commendation to Sam Helwer

and the staff of Division of Highways

District 1 for their role in averting

greater disaster, and express the hope

that these men will continue their

magnificient \\ork; ..."

At its February 24. 1965, meeting

the California Highway Commission

unanimously adopted a resolution

containing these words:

"Whereas, Storms occurring dur-

ing the latter part of December 1964

caused unprecedented floods in

streams and rivers throughout north-

ern California, resulting in tragic loss

of life and heavy damage to private

as well as public property, including

State highways; and

"Where.\s, Many state highway

bridges were destroyed or damaged,

and numerous sections of highway

closed bv slides and washouts, result-

ing in the isolation of many commu-
nities; and

"Whereas, The maintenance per-

sonnel, engineers and other em-
ployees of the Division of Highw a\s

of the Department of Public Works,
in this grave situation, responded

wholeheartedly and heroicall\- to their

duty, working long hours in adverse

weather under extremel\- difficult and

hazardous conditions;

''Now, therefore, be it resolved by
the California Higlm-ay Covmiission,

That it hereb\- expresses to these em-
ployees its sincere appreciation and
admiration for their outstanding

service to the people of California in

this emergency, and its further com-
mendation to them for the rapidity

with which damaged state highways
were reopened to public travel."

SENATE RESOLUTION

On March 2 the State Senate unani-

mously followed suit with Senate

Resolution No. 87, which included

these paragraphs:

"Whereas, The devastation caused

b\- the storm resulted in the destruc-

tion or substantial impairment of all

means of travel and other communica-

tion over vast areas, resulting in the

total isolation of numerous communi-

ties; and

"Where.^s, Any undue delay in the

restoration of adequate means of

travel throughout this vast area could

have seriously aggravated the effects

of this awesome disaster; and

"Whereas, In the true tradition of

American heroism, all of the personnel

of District I of the Division of High-

ways, under the most competent lead-

ership of District Highway Engineer

Sam Helwer, worked unceasingly

during even the most violent period of

the storm in a most gallant effort to

maintain and to reopen the highways

in this devastated area; and

"Whereas, These public-spirited

state employees performed many ac-

tions above and beyond the call of

dut\- in order to aid the citizens of the

stricken communities in a number of

other wa%-s; and

i-^^^^-

Henry H. Pickrell, assistant maintenance engineer.

District 2, Redding, who fooic charge of woric

opening Route 299 from the eastern end.

"Whereas, All of the personnel and

facilities of the Division of Highwa\s
were promptly and efficiently mobi-

lized in an all-out effort to reestablish

the vital highway links into the af-

fected area in an amazingly short pe-

riod of time; and

"Whereas, The efforts of these

state employees did much to alleviate

the impact of the disaster, and did

much to support the morale and con-

fidence of the residents of the disaster

area; now, therefore, be it

"Resolved by the Senate of the State

of California, That the members
warmly commend Sam Helwer and

the staff of District I of the division

for their magnificent \\ork in avert-

ing greater disaster; . .

."

Although Division of Highways
personnel at District Headquarters and

in Sacramento spent long hours both

in the field and in offices planning and

coordinating the reconstruction ef-

forts, the brunt of the work fell upon
the men at the scene.

\\'ithc)ut exception all highway per-

sonnel in the flood areas unstintinglv

gave of their time and cnerg\-, but the

following examples of the work done

by some of the maintenance personnel

will serve to clearly illustrate the

caliber of these men and their work:

Samuel A. McCush of Piercy, Retired

A random selection from the per-

sonnel files shows that as far back as

March-April 1965 27



Sam He/wer, district engineer of District 1, Eureica,

reports on the highway situation to local citizens

and members of the Highway Commission at

special meeting in January at Scotia Inn, Hum-
boldt County.

December 1928 Samuel McCush, high-

w a\- foreman, was recommended for a

raise of S5 per month in sa!ar\- he-

cause he was "an excellent foreman,

thoroughK- conversant witii all phases

of high\\a\ construction, including

powder, bridges and oil . . . An ex-

cellent shovel foreman and above

average as an organizer. He is a leader

among his men and is respected b\- his

men and the public w ho know him."

Sam was retired in 19.^4 and, when

the Christmas floods of 1964 struck,

had been peacefully ranching in the

Pierc\' vicinit\- for 10 \ears. He was

Samuel McCush of Piercy, highway foreman emeri-

tus, retired in 1954 at age of 68, organized crews

and worked for 12 days without pay on the Red-

wood Highway to "get the road open."

then 78 years of age. Nevertheless,

horrified at tiie state tiie highwa\' was

in after the flood receded, he organ-

ized men and equipment and, for the

several weeks the Pierc\- area was iso-

lated, labored long hours seven days a

week to effect repairs. Because of his

retired status, he could not expect pay
for his work, and when this was

pointed out to him later, he just said,

"I wanted to get the road open."

In a personal "thank you" letter,

J. C. W'omack on Februar\- 5, 1965

commended Sam for the "excellent

work you did on \"our own initiative

during the flood w hich began on De-

cember 21, 1964."

Mr. W'omack further said, "Your

immediate and intelligent action in ob-

taining a small crew of men and

equipment in connection with remov-

ing trees, opening culverts, and other

emergency work in the vicinit\' of

Piercy, on US Highway 101, has saved

the state, according to Mr. Sam Bur-

rows, Highwa\- Superintendent in

Garberville, between $ 1.^0,000 and

$200,000. Your action in this emer-

gency is another fine example of the

esprit de corps that has prevailed in

the Maintenance Department for

\ears."

Henry H. Pickrell, Assistant Highway
Maintenance Engineer, Redding

With scNcral miles of US Highway
299 completel\ destroyed ,west of

Willow Creek, preventing men and

eijuipmcnt from Eureka getting

through to make repairs, Henr\- Pick-

rell, of the District 2 office in Red-

ding, at the request of l^istrict 1 in

Eureka, took charge of operations,

and working around the clock, re-

opened the 49 miles of US 299 east of

\\ illow Creek.

The work included the clearance of

numerous slides, filling of man\- wash-

outs, and construction of three bridges

adequate for legal loads. The road was

opened for emergency traffic after a

total elapsed time of eight da\s and

nine hours, allowing the evacuation of

sick and injured people, and the im-

portation of badl\' needed food and

medical supplies. During the entire op-

eration, the workers were harassed by
continuous rain and snow.

When the special congressional sub-

committee visiting the devastated area

commended .Mr. Pickrell for his ef-

forts, .Mr. Pickrell replied "My boss,

.Mr. \\'iison, told me to get out there

and open the road. So we opened the

road."

Russell Beckwith, Highway Superintendent,
State Honor Camp 41, Siskiyou County

When the bridge at Clear Creek was
destroyed by flood waters, Beckwith

organized his personnel and materials

and in four days reopened the road to

Happ\- Camp so that his personnel

might be of assistance to the town
during the emergency. To do so in-

cluded construction of a two-span log

bridge w ith one 99-foot span. Beck-

with was commended by the district

maintenance engineer for his work.

On Januar\' ISth, when this same

Honor Camp 41 group was building

a log bridge at Dillon Creek, Highw a>"

Foreman Bud Sheffield was knocked

off the structure by a rolling log, and

fell 32 feet into the creek. Injured and

unconscious, he was being carried

downstream b\ the swift current

w hen James S. Havard, followed im-

mediatel\- b\' Jack Lee Parvin, dove

into the water to rescue him. Since

Sheffield is 6'.5" tall and weighs about

245, the rescuers w ere having trouble

getting him ashore, so Elmer B.

Rhoades and W'a\ne G. Casscn also

entered the stream and helped bring

the unconscious man ashore. Sheffield

w as hospitalized with a cracked pelvic

bone and mild concussion, and is pres-

ently' convalescing. All four honor

camp members were commended in

writing by the camp supervisor, and

b\- the State Highwa\' Engineer in a

letter of appreciation to the Director,

Department of Corrections.

Mentioned in tiie previous issue

were those highway employees who
saved the bridge at Dyerville, and who
discovered the washout on Interstate 5

at .Meets Creek. These are only a few-

examples of the dedication, ingenuity

and even heroism with which highway

people responded to the emergency.

The entire catalogue would fill man\'

issues of this publication.
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r/ie Bailey Bridge at Grey Creek photographed on January 7, ^965, when it was already a major factor in movement of convoy traffic on Route 299 between

Redding and Eureka.
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By E. T. TELFORD, District Engineer

Among 23 finalists in Parade Magazine's ) 964 scenic high wo y compefihon was this portion of the Anteiope Valley Freeway which affords scenic vistas, has

halved the accident rate, and quartered the fatality rate for motorists crossing the San Gabriel Mountains from Solemint.

In 19 6 4. 30.6

DISTRICI" miles of new free-

way were opened
to traffic in Los
Angeles, Orange
ant! X'entiira Coun-
ties, making Dis-

trict 7's share of

the California frce-

wa\- and cxpress-

ua_\- s\stem nearly one-third com-
plete.

In addition, another 21.5 miles were
under construction, 406 miles were
in some stage of design, and 2,500

parcels were acquired for rights-of-

Editor's note: For clarity, freeway

names commonly used by the gen-

eral public are utilized in this report

instead of route numbers.

\\a\. Route location studies resulted

in adoption by the California High-
was- Commission of another 111.1

miles of freeway, including the last

portion of District 7"s interstate s\s-

tem— 15.4 miles of the Foothill Free-

waw
During 1964, more than 4,000,000

vehicles were registered in the tri-

county area, about 14,000.000,000

miles w ere traveled on state highwa\s

\\ itliin the district, of w hich about 9,-

000,000.000 miles were on freewa\s

and c\presswa\s. Thus, although free-

wa\s and e.xpressw a\s comprise only

.^1 percent of the district's mileage,

the\- carr\ nearl\- 68 percent of the

traffic using state facilities. Further-

more, freewa\' travel computations

have show n that motorists saved S413,-

000,000 during the \ear, including

S95.000.000 in operating costs, $1K,-

0()(),000 in accident costs, and S300,-

000,000 in time.
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District 7 freeways have been highly

significant in preparing for the rapid

growth of the tricounty area. \\'ith

the population soaring from nearl\' 3.-

000,000 in 1940 to mo're than 8.000.000

in 1965—and with projections of 12.-

000,000 by 1980 — sw ift development

of a good transportation system has

been essential. But in broader per-

spective, w hat has made the freew ays

a dynamic force in planning for the

population influx is that the accessi-

bility they provide influences what

others do with the land surrounding

them. In a very real sense, the freew av

system has paved the way for others

to revitalize Los Angeles" central city

and to develop and unif>' suburban

and rural areas.

Photographs taken in 1933, 1953,

and 1964 demonstrate the metamor-

phosis w hich occurred in Los Angeles"

civic center in just over 30 years. Re-

cently constructed modem govern-

ment buildings and the new .Music

Center Pavilion attract ever-increasing

traffic volumes to this area, as will the

proposed Bunker Hill project. W'ith-

out access by freeway, many of these

developments would have been im-

practical.

Farther south in the downtown
area. accessibilit\' via the freewa>' loop

has encouraged many companies to

headquarter in the city"s core, which
in turn has stimulated construction of

new buildings and modernization of

older ones. In the past seven years,

more than SI 00.000.000 has been spent

annuall>" for construction in the

downtow n area.

In addition to accessibility, the free-

way loop provides landscaped "open

space."" In many parts of the down-
town sector, the landscaped freewas'

furnishes the onlv "green" in sight.

By nature of its right-of-wa\" width,

the freew ay precludes the emergence

of what urban planners sometimes

call the "concrete jungle""—skyscrap-

ers knit together in row after row,

shutting out light and air.

In suburban and rural areas, surges

in real estate development are occur-

ring as definite plans for freeways,

water, and other public necessities un-

fold. Currently, some of the most dis-

cernible surges are occurring in the

Saugus-New hall. Simi \'alley. Orange

Count) , and Puente Hills areas.

Spillout from the San Fernando

\'alle\ has been attracted to the Sau-

gus-Newhall region, now sened by

the Golden State-San Diego Freew ax-

complex. B\' 1970. this area will also

be approachable via the Antelope \'al-

lev Freew av. Although development

is typified primaril>- by single-family

residences now. freewav accessibilitx'

is expected to encourage commerce
and industr>" as the population grows.

Also experiencing spillout from the

same source is the Simi \'alley. an

area rapidly grow ing in single-family

residences ( w ith the bulk of the w ork

force commuting to the San Fernando

Valley) and in commercial establish-

ments. The proposed Simi \'alle>"

Freew ay has encouraged this develop-

ment to such an extent that plans must

be given top priority to relieve exist-

ing traffic coneestion.

In Orange County, the progress of

the San Diego Freeway has precipi-

tated rapid grow th in Fountain \"alle\'

and Huntington Beach, the latter was

one of the fastest growing ciries in

California last > ear. To the southeast,

w here the San Diego Freeway route

ties into the Santa Ana Freeway, resi-

dential development has begun and is

expected to continue at a stead\' pace

w ith the promise of greater freew a\

service.

Along the route of the future

Pomona Freew ay. residential develop-

ment is continuing rapidly in a

northeasterly direction from the

Whittier-La Habra region and in a

southeasterly direction in the La

Puente-W'alnut area.

Freeway service—present and po-

tential-has also been a major factor

in locating new , planned communities.

One of the largest, the 93,000-acre

Irvine Ranch in Orange County, w ill

be served by six routes: the Santa

.\na, San Diego. Garden Grove. New-
port, Laguna, and Corona Del .Mar

Freeways.

Other planned communities under

development include; Laguna Xiguel,

which has an industrial park along

two miles of the San Diego-Santa

.\na Freeway and advertises the site's

rapid access to both the Los Angeles

and San Diego markets ( 1 and 1 Vz

hours respectively); Diamond Bar.

w hich will be sened by the east-w est

Pomona Freeway and the north-south

Orange Freeway; and Conejo \'illage.

selected site for r\vo colleges, an air-

port, shopping and industrial centers,

The downtown dislrid o! Loi Ange/es ii becoming more metropo/i'fon jn oppeors-ce eoch yeor. Wifh a:cets fo the tertral city assured by a growing (reewoy

networt, hofh industry and culture are better able to resist decentralization trends absented elsewhere.
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which will be served l)\ the existing

\'cntiir:i Frccw;i\' nnci the future

Aloorpark Frcewaw
I he effect of the freewa\' svstein

on land uses in areas alread\- hiijhK-

tcr is currcntl\- under construction

off the San Diego l'"rccwa\- at Beach

Boulevard, and developers arc plan-

ning a 5()-acre Ma\' Company-based
center near what evenmalK' will be

The Venfura

Sfudios f/eff

Freeway in Burbank passes near such diverse facilities OS Forest Lawn (top), Watt Disney

center). Providence High School and St. Joseph's Hospital (center), and Buena Vista Park.

the Pacific Coast-Huntington Beach

Frccwa\ Interchange.

Hospitals. Monsignor O'Dw \er,

director of hospitals for the Arch-
diocese of Los Angeles, cites the free-

ways as being a major factor in

locating the 175-bcd Holx' Cross Hos-
pital (off the Golden State Freeway
near Rinaldi), the 200-bed St. John's

Hospital in Santa Monica (near the

future Santa .Monica Freeway), and

the Queen of the X'alley Hospital (off

the San Bernardino Freeway in \\'est

Covina).

Gol^ Courses. Lohman & Lane
have located the Arroxo Seco Golf

Course off the Pasadena Freewa\', the

Twin Lakes Golf Course off the San
Bernardino Freeway, and, on a former

dump sire, the Dominguez Golf

Course off the Harbor-San Diego

Freeway Interchange. Adjacent to the

future Pomona Freeway is Los Ange-

les County's new Diamond Bar

County Golf Course; off the \'entura

Freeway near Aloorpark Road is Los

Robles Greens, built with 7 holes on

the north side and 11 on the south

side of the freewa\-. Golfers will cross

under the freewa\' via a tunnel.

developed is ei]uall\- interesting. In

some instances, a freeway has caused

little, if an\ , change in land usage,

[larricularly where it traverses R-1

housing. In other instances, propert\

abutting a frecw ay has changed from

R-l to multiple housing, or from

residential to commercial, depending

upon local desires. .-\t an\ rate, free-

wax frontage has been desirable for a

wide range of purposes. At random,

here are just a few specific examples:

Industrial. New complexes cur-

rentl\' being developed adjacent to at

least one frecwa>' include Chcrrx

Avenue, I"l Segundo, Huntington

Beach, Rancho San Pedro, San Fer-

nando, Watson, and Whirticr Nar-

rows Industrial Parks.

Shopping Centers. In addition to

several older shopping centers along

the \'cntura, Santa .Xna, and San Ber-

nardino Freeways, a Broadwa\' cen-

Consfrucfion of Angel Stadium is flanked by the

Santa Ana Freeway (visible at top} and by the

artist's conception of the future Orange Freeway
(in foreground).

>*..>..
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sports and Sightseeing Centers.

Tlic Angel Stadium, scheduled for

opening in 1966, will be served by

the Santa Ana and future Orange

Freeways, as is the Dodger Stadium

by the Pasadena and Golden State

Freeways. The proposed site for the

Hollywood .Museum is accessible

from the Hollvwood Freewav, and

Sepulveda Boulex ards is the new Car-

riage Inn.

J. .M. Hooper, assistant vice presi-

dent for Holida\- Inns in the 1 1 west-

ern states, says that all nine locations

for his hotels in the Greater Los An-

geles area lie near freeway inter-

changes and that these are decidedly

the "preferred locations."

75,000 vehicles a day, peaking to 90,000

at .Atlantic .\venue, are using this new
stretch of freeway at a time savings of

approximately one-half that required

for a comparable trip via surface

streets.

.Another interstate opening which

aroused considerable public interest

ficcurred last fall w hen the first sub-

Iff 1lJwfiii-^l#i^^ ••a:
^ '»:'-:. fS

Considerable public interest was evident at the October ? dedication of tt^is 9.5-mile section of the San Diego Freeway which links Los Angeles and Orange
Counties. About 1,000 people were in attendance.

the Greater Los .\ngeles Zoo will lie

adjacent to the Golden State and

Ventura Freeways.

Residentiiil. At a recent Califor-

nia Real Estate .Association meeting,

John Klug, president of Pacesetter

Homes, stated that he seeks properties

adjacent to freeways for his develop-

ments. Custom homes have been ris-

ing off the San Diego Freeway in

the Santa Monica .Mountains ever

since that freewa\' was opened in De-
cember 1962. New multiple units have

been constructed along almost every

freeway in the tricounty area, such

as along the one-mile section of the

\'entura Freeway betw een W'oodlake

and .Mulholland Drive.

Hotels. Opened in December 1963

was the 156-room, 6-stor\- Hyatt

House off the Santa ,\na Freeway

at Washington Boulevard. Off the

San Diego Freewa\' at Burbank and

1964 Freeway Openings

.Although the 30.6 miles of freewa\-

opened to traffic during 1964 fall short

of the record 54 miles completed in

1963, the mileage is consistent with the

district's five-year average of 30 miles

opened per year since 1959. .AH but

4.7 of the miles completed during 1964

are on interstate routes, bringing the

district's interstate share to 237.2 miles,

or 73 percent of the 324 miles planned.

The longest stretch opened in 1964

—and one of the most heavily trav-

eled—was 11.3 miles of the San Diego

Freew a\- (Interstate 405) between the

Long Beach Freeway and Bolsa Chica

Road in Seal Beach. Completed from

the Long Beach Freeway to Atlantic

Avenue in January, and partly com-

pleted from .Atlantic to Bolsa Chica in

October, this segment has greath' im-

prr)ved access between Los .Angeles

and Orange Counties. An average of

stantial link of the Santa .Monica Free-

way (Interstate 10) was completed
betw een \'^ermont Avenue and La
Cienega Boulevard, a distance of 4.6

miles. This section averages 90,000 ve-

hicles a day. swelling to 128,000 at

\'ermont Avenue.

Farther west on the Santa .Monica

Freeway, a f)ne-mile link between the

San Diego-Santa .Monica Freewa>- In-

terchange and Bund\" Drive was
opened late in December. This event

allow ed partial use of the interchange

for the first time and improved access

to the San Diego Freeway.

The first mileage to be opened on

the San Gabriel River Freeway (Inter-

state 605) was completed last June.

This three-mile stretch between Whit-

ticr Boulevard and Peck Road, added

to a 3.9-mile stretch opened last fall

hetw een Peck Road and the San Ber-

nardino Freewav, marks the beginning
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NORTH

Mnnii;ty^

The view looking eastward on Route 1 26 shows
the interchange with Interstate 5 in the Castoic

Junciion-Saugus area.

CALIFORNIA

^4^

This segment of the San Diego Freeway serves the long Beach Municipal Airport via Laltewood Boule-

vard. The view is west across the freeway, showing the Willow Street undercrossing.

of a new outer loop around Los Ange-
les. Approximately 36.000 vehicles a

day are now using this mileage.

Approximate))' three miles of the

Golden State Freewav were partl\'

converted to full interstate standards

late in December with the opening of

northbound lanes on a segment be-

tween Saugus Junction and a (loint

three miles south of Castaic. Several

contracts will be awarded in the next

few \cars to complete conversion of

this route (Interstate 5) between !,os

Angeles and the Kern county line.

Construction of nearly 100 new
miles and w idening of more than an-

other 50 during the next seven hscal

\ears should bring District 7's portion

of the interstate system to completion
by the 1972 deadline. I'.xpenditures for

the interstate mileage alone will run

approximately- 5346,000,000 for con-

struction and SI 49.000,000 for rights-

of-way.

Nonintcrstate openings during 1964

included three portions of the Garden
Grove Freewa\: a 1.6-mile stretch

34

from .Manchester Avenue to .Main

Street through the Santa Ana Freew a\

interchange, opened in January; a 0.7-

mile segment between Beach Boule-

vard and Garden Grove Boulevard,

opened in Jul\'; and another 0.7-mile

segment between Alanchester and

Haster Street, opened in November.

.\ls() opened during 1964 was a two-
mile portion of the Newport Freeway
from the Santa .\na Freewa\' to War-
ner .\venuc.

Traffic Diversion and Volumes

\\ hilc sufficient time has not elapsed

to complete full-scale studies, initial

traffic counts on these new freeways

indicate that the\- are attracting con-

siderable traffic from (and easing con-

gestion on) manv surface streets.

Preliminary checks show that the

Santa Monica Freewa\- between \'er-

mont Avenue and La Cienega Boule-

vard, for example, may be drawing
sizable volumes from paralleling streets

as far away as Olympic Boulevard,

w hich lies a mile to a mile and a half

I

The Santa Monica Freeway stretches ribbonlike

toward the Pacific Oceon as viewed from the

clover leaf interchange at La Brea Avenue.
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1963 AND 1964 AVERAGE DAILY TRAFFIC
Holl\\i-ood Freeijsay

Westerly of the Four-level Structure

South of the Ventura Freeway

Harbor Freeivay

South of the Four-level Structure

At 30th Street Overcrossing

At Centur>- Boulevard

At San Diego Freeway

San Bernardino Freei^ay

West of the Golden State Freeway
East of the Long Beach Freeway

Santa Ana Free-Liay

East of Rosemead Boulevard

West of Long Beach Freeway

Pasadena Freeiiay

North of Four-level Structure

North of Golden State Freeway

Santa Monica Freetvay

Harbor Freeway to Santa Ana Freeway

Ventura Freezi-ay

East of Hollywood Freeway _
\\'est of HollNAvood Freeway
West of San Diego Freeway

Golden State Free^j^ay

Nonh of East Los Angeles Interchange

West of Pasadena Freeway
North of \'entura Freeway

Long Beach Free-j:ay

At Pacific Coast Highway
South of Santa Ana Freeway
South of San Bernardino Freeway

San Diego Freeway

West of Long Beach Freeway
At Harbor Freeway
At Olympic Boulevard

At \'entura Freeway

Colorado Freeway

At Linda \'ista

Glendale Freeway

At Golden State Freeway

Riverside Freeway

At Santa Ana Freewav

Using Four-level Structure during a 24-hour weekday-

1963
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way system, including the California

free\\a\- and cxprcss\\a\' s\stem—the
first since its adoption in 1959, and

(2) a deficiency report on all district

free\\a_\s and highway's. The first re-

port recommends deletions, additions,

and technical changes in the freeway

and expressway system; the second es-

timates the minimum expenditures

necessary between July 1, 1967, and

June 30, 1971, to meet future traffic

demands.

.Man\' man-hours were devoted dur-

ing 1964 to the Los Angeles Regional

Transportation Study (LARTS),
which transcends district boundaries,

and considers the total transportation

needs of the area.

.\mong primary activities was prep-

aration of an agreement to establish a

formal relationship among the juris-

dictions participating in the study-
Los Angeles, Orange, Ventura, San

Bernardino, and Riverside Counties,

the 123 cities within the region, the

Southern California Rapid Transit

District, and the Highway Transpor-

tation .-Xgencw These participants,

along w ith the U.S. Bureau of Public

Roads and the U.S. Housing and

Home Finance .\gcnc\', iiave been

working coopcrativel\"—but infor-

mal!)-—since January- 1960 to deter-

mine present and future transporta-

tion needs within the region b\-

relating movements of people and

goods to the distribution of land use,

population, employment, and other

factors. The formal agreement is ex-

pected to be ratified shortly-, in com-
pliance with the Federal-aid Highway
Act of 1962.

Also in preparation during 1964

was an appendix to the L.\RTS Base

Year (1960) Report, which was com-

pleted in 1963, and a brief report con-

taining projections of 1980 population,

employment, and land use, along with

the resultant travel patterns they will

help determine.

L.\RTS-developed techniques for

assignment of future traffic to specific

freewa\s and surface streets were used

l)\- the district for the first time dur-

36 California Highways and Public Works



ing 1964. The resulting traffic esti-

mates are of particular value to the

route planning staff, which has the

responsibility of conducting studies

for the precise location of all routes

in the California free\\a\" and express-

\\ a\' system.

Route planning studies last year

culminated in the adoption of 111.1

miles of freeway by the California

High\\a>" Commission, a figure more
than double the average over the past

several years. Included in this mileage

were the final links of the Foothill.

Long Beach, Route 126, Simi \'alley.

and .Moorpark Freeways, as well as a

major portion of the Pacific Coast

Freeway and a route commonly
know n as the Oxnard Bypass. Collec-

tively, these portions will represent a

future expenditure of 5438,100,000,

with 5269.900,000 for construction

and $168,200,000 for purchase of

rights-of-way.

Seven public hearings were held by

the district on these and other freew ay

segments during 1964, three public

hearings were held by the California

Highw a\' Commission.

As of 1964 yearend. 60 percent of

the district's free\\av system had been

adopted, and nearly half the remain-

ing mileage was being studied. Under

active study were the Beverly Hills.

Huntington Beach. Industrial, and

Malibu-Whitnall Freeways, and por-

tions of the Pacific Coast. Century,

Hawthorne, and Route 150 Freewavs.

as well as the final segments of the

Garden Grove, Alarina-Slauson. Ar-

tesia-Riverside. San Gabriel River, and

Route 138 Freewa\s.

ANGEL E S

LEGEND

30 Minute Distanc* from '^ 7rh A Broadway

(Hon 'Peak Hours)

^ ffftntftf Itrti

(\ Htt» t^i »»aH

tlPftllWit i^^^
niiwtr ^^^

MOTOR
Los Angeles Metropolitan Area
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A masstve bridge column form dwarfs construc-

tion men at work building the Long Beach-Pomona
Freeway Interchange. When completed in the fall

of 1966, this structure will be the second four-

level interchange in Los Angeles.

Right-of-Way

Riglit-of-\\a\- acquisition progressed

stcatiil\' throughout the year on the

406 miles of frce\\a\- adopted hut not

yet under construction. In excess of

2.100 separate parcels were certified

for acquisition, another 2,600 were ap-

praised, and still another 2,500 were
(lurchased. In atidition, appraisal esti-

mates for route planning studies were
completed on 55,725 parcels.

Nearly SHO,000,000 was expended
for rights-of-way in 1964. Largest

amounts went for the Foothill Free-

way (approximately $14,500,000, the

Clendalc Freeway ($11,000,000),

Route I U Freeway ($10,500,000), the

Orange Freewa>- ($6,600,000), and the

Pomona Freeway ($4,400,000).

Other expenditures included over

$3,500,000 for relocation of utilities-

public, quasi-public, or private—in

preparation for freeway construction.

A new policy v\-as initiated last

vear to speed clearance and cleanup of

land prior to freeway construction.

The new procedure has reduced the

length of time a row of empty houses

is allowed to remain in a neighbor-

hood. It al.so provides for cleanup of

vacated lots and for their maintenance

until start of construction. The pro-

gram has greatl\' reduced vandalism

on state propert\' during this phase of

free\\a\' development.

Centructien

Construction contracts awarded

during 1964 totaled 159 at a dollar

value of $86,200,000, of which 26 con-

tracts called for freewa\- construction

at a cost of $72,700,0()(). Completed

during the %ear were 151 jobs at a

cost of $89,400,000, including 16 free-

way projects costing $64,300,000. Dol-

lar \alue of all construction projects

underway averaged $154,600,000 a

month, peaking to $162,600,000 dur-

ing August.

Notable developments in improving,

transporting, and producing concrete

for paving operations were advanced

during the calendar year. As a check

on the use of expansive cement with-

out transverse joints (a test employed
during 1963 on a portion of the .Ante-

lope \'allc\- P"reewa\), a 1.5-mile

stretch of the Santa Monica Freeway
was paved with regular cement and

no transverse joints. Preliminary re-

ports indicate that use of expansive ce-

ment docs result in slower and less

random cracking, but e.xisting stand-

ards of placing make either method
impractical for widespread use at the

present.

Expanded use of central mix plants

and tilt-bed trucks for transporting

low-slump concrete was employed by

several contractors last year with suc-

cessful results. Also proving useful

for placing material on the San Diego

Freeway was a low-profile batch plant

in Long Beach. Production of one-

inch high-qualit\'-slump concrete

a\eraged about 2,800 cubic yards per

day, with a high of 4,200 cubic yards

(or enough material for 6,000 lineal

feet of 24-foot-wide pavement).

Bridges and other structures under

construction during 1964 totaled 130,

including 30 along the Santa Monica
Freewa\- alone. Major structures com-
pleted were the San Bernardino-San

Diego Freewa}" Interchanges. The last

of these employed a new concept in

bridge design, featuring a three-span

continuous curved girder. .\t the end

of the year, this type of construction

was being used in several other loca-

tions.

Improvements to existing freewa\s

during the year included installation

of 31 miles of chain link and 7 miles

of metal beam median barriers at a

cost of appro.ximately $680,000.

Landscaping

In a continuing effort to beautify

existing freeways and to blend them

into the surrounding neighborhood.

District 7 awarded 19 contracts dur-

ing the \ear for landscaping and re-

lated work such as installation of irri-

gation systems. The contracts covered

388.5 acres along 38.5 miles of free-

way at a cost of $1,500,000, up nearly

a half-million from 1963 expenditures.

Appro.ximately $700,000 of the

money allotted went for four con-

tracts along the San Diego Freeway.

One contract, for $400,000, was the

second largest landscaping project

ever awarded in California and called

for placement of 1,500,000 ground

cover plants, nearly 5,000 trees, and

over 8,000 shrubs between El Segundo

and La Tijera Boulevards.

Other jobs included work at the

\'entura-Ojai and \'entura-Route 126

Freeway Interchanges and at five

other places along the \'cntura Free-

wa)'.

Signing and Signals

In accordance with 1963 legislation

w hich renumbered several state routes

in this district, approximately 1,700

route shields were replaced between

April and June along freewa>s and

other state facilities. In addition, 300

overhead and 160 roadside signs were

modified to show the new numbers.

Cost of the program w as $45,000.

Upgrading the signing on all state

highways in the district was continued

throughout the year with completion

of a project on the Hollywood Free-

wax- between the Four-level Inter-
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change and Sunset Boulcxard, and

with preparation of plans for resign-

ing 16 miles of the Santa Ana Free-

\\a\' between the San Bernardino

Freew a\ and the vicinit\ of Firestone

Boulc\ard, a job now under\\a\".

Generall\' included in the upgrad-

ing are more ad\ance warning signs

of upcoming ofF-ranips. greater use of

freeway names to supplement route

numbers and destinations, and wider

use of overhead signs.

In an effort to reduce last-minute

lane changes when a righthand lane

ends at an interchange, yellow "FXIl
ONLY" overlays w ere affixed to over-

head signs at fi\e freew"a\"-to-freew"ay

interchanges on an experimental basis.

A new signing program was also

initiated at on-and off-ramps to dis-

courage wrong-wav driving. Red and

w hite^ "XA'RONG ' WAY"^ signs are

being posted at all off-ramps, and

green and white "FREEWAY EN-
TRANCE" signs w ill indicate all on-

ramps. Reflectorized pavement arrows

will supplement these signs.

During 1964, District 7 also com-
pleted signalization plans for 48 in-

tersections on conventional highways

and for 51 intersections near freeway

construction. Signals were modified at

another 3 1 1 locations. Total cost of

the signalization program Mas $3,350,-

000.

Maintenance

Maintenance costs rose as expected

during the 1963-64 fiscal year with

new freeway mileage and landscaping

additions. Expenditures reached |9,-

200,000, a 3 Vz percent increase over

the 1962-63 fiscal year.

Alajor expenses were incurred for

general maintenance and routine re-

pairs (f2.2 million), landscape main-

tenance ($1.7 million), maintenance of

traffic signals and lights ($1.3 million),

and sweeping and hauling (SI mil-

lion).

.Median barrier repair cost nearly

$480,000 and required 43 full-time and

four part-time employees. Several

experiments are underway to reduce

the frequency with which these bar-

riers are hit and damaged, including

use of reflectors on fence posts and as

edge-of-pavement markers. A new
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landscaping along the district's older freeways is su- , lush to matce this unmistakably a southern

California scene. The foliage along the Hollywood Freeway through Cahuenga Pass provides a pleasing

view for motorist and freeway neighbor alike.

aluminum mesh is being tested (in

place of chain link fabric) to reduce

headlight glare.

New Materials Lab

A $406,000 materials laboratory was

officiall\- opened June 3, adjacent to

the Santa Monica Freeway viaduct

near .Maple Avenue. The new dust-

free, air-conditioned facilit\" was de-

signed to streamline the testing of

soils, mineral aggregates, and other

construction materials. Testing pro-

ductivit\- has risen 40 percent over

1963.

Cooperative Projects

Because of 1963 legislation which

increased revenue available to cities

and counties for streets and roads, and

which revised allocation of the funds,

the district's cit\-county projects ac-

tivity" was more than doubled during

1964.

Of the money available under the

Federal-aid Secondary Program, the

district reviewed and administered

plans for projects amounting to $351,-

000 in Los Angeles County, $181,000

in Orange County, and $333,000 in

\'entura Countv. Another $600,000

was allocated to Los Angeles County
and the City of West Covina under

the Federal-aid Secondary' L^rban Ex-

tension Program for construction on

Azusa Avenue. An additional $2,800,-

000 went for railroad separatif)ns on

Downey Road and Reseda Boulevard-

Parthenia Street.

Chain link fencing takes beating from 70 to 75

times a month, requiring extensive fence repair

by maintenance crews. This crew is patching a

section of the San Diego Freeway near the airport.



The changing face of Los Angeles Civic Center— 1933,

Antelope Valley Freeway (Route 14)

Steady construction and design

progress was made during 1964 along

this 52-mile route between the Golden
State Freeway near San Fernando and

the Kern count\- line.

Opened in 1963 for 14.4 miles be-

tween Soledad Canyon Road near Sol-

aniint and Ward Road Ovcrcrossing.

current construction will extend the

freeway 7.6 miles easterly to Angeles
Forest Highwav near \'inccnt liy this

summer.

The next contract to be let will

carry the freeway from \'incent 5.9

miles north to Avenue P8 in Palmdale.

This job has been advertised, and w ill

be 16 months in construction.

Still another project to be adver-

tised this fall is a first-stage grading

job between .Avenue I in Lancaster

DISTRICT PROGRESS FREEWAY BY FREEWAY

line, a distanceantl the Kern county

of eight miles.

Five other projects are tentatively

sciieduled for construction in the next

few years to complete the .-Kntelopc

V^alley Freeway throughout in Dis-

trict 7. (See Ciilifoniiii Hiirhii\rys ami

Public Works, January-February,

1964.)

Artesia-Riverside Freeway (Route 91)

From the San Diego Frecwa\' in tiie

l.aw ndale-Torrance area, this route

w ill extend 49.5 miles almost due east

in District 7 to the Riverside count\-

line.

Moving from w est to east, status of

projects along the route is as follows:

From the San Diego Frec\\a\- to

N'ormandie Avenue, route location

studies are in preliminary stages on the

only unadopted portion of the free-

way in District 7.

Normandie Avenue to Alameda
Street is an expressway now, and con-

version to full freeway is expected in

the next several years. A first-stage

contract at an estimated 5750,0000

will he underwa\- this summer on a

one-mile section in the slough area be-

twecn Normandie and X'ermont .-Kve-

nues. This project was advanced in

the construction program to cooper-

ate w irh the City of Gardena in elim-

inating unsanitary conditions caused

by the slough along tlie freeway's

path. The state is also cooperating

with Ciardena in developing a park on

land which will be excess propcrrx

after the freeway is constructed.

I'Vom Alameda Street to the S.inti

.•\na Freeway, seven projects are in

design. One construction project is
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underway between the San Gabriel

River and Studebaker Road in con-

nection with the Artesia-San Gabriel

River Freewav Interchange.

From the Santa Ana Freeway to

Placentia Avenue in Anaheim, the

route is full freeway now. Construc-

tion is currently underway to widen
it from four to six lanes between
Lemon Street and Placentia Avenue in

Anaheim, and to convert it from four-

lane expressway to si.x-lane freeway
from Placentia to the Newport Free-

way.

Two other projects are in design to

convert the remaining expresswav

mileage to full freeway from the

Xew pf)rt Freewa\' to the county line.

Late in 1964, an important improve-

ment was made to the facilit\' with

completion of a $1,200,000 inter-

change at Dowling Avenue in Ana-
heim. This interchange is greatly im-

proving service to traffic generated by

the North American Autonetics Divi-

sion plant and other industries in the

area.

roothill Freeway (Interstate 210, Route 30)

The l.") .4-mile section of the Foot-

hill Freeway adopted November 18,

1964, by the California Highway
Commission completes adoption of the

route for its entire 52.2 miles in this

district. The freeway will begin on

the north at the Golden State Free-

way near Sylmar, run southeasterly to

Pasadena, and then almost due east

through the San Gabriel V^alle\' to

the San Bernardino county line.

Only 1.6 miles of the freeway route

are open to traffic—a section north of

Pasadena between Hampton Road and

Montana Street, constructed prior to

inclusion of Route 210 in the inter-

state SNStcm. The next construction

scheduled on the route will be 2.5

miles in the Monrovia-Duarte area.

The $2,200,000 project, which will be

under construction by next fall, will

call for construction of eight struc-

tures, and for embankment; paving

operations will follow under a subse-

quent contract.

At \earend, approximately $37,-

500,000 had been spent for rights of

wa\- along the route, including the

$14,500,000 expended in 1964 in the

San Gabriel Valley.

Sixteen separate contracts are pres-

ently scheduled for contract award
by the 1970-71 fiscal year in order

to complete the interstate portion of

this route on time.

An unusual design feature in parts

of Pasadena and Arcadia will be the

utilization of one corridor for two

public transportation facilities—the

freeway and a railroad. In Pasadena,

from Marengo Avenue to Wilson

Avenue, the main line of the Atchison,
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The present eastern terminus of the Antelope Valley Freeway is located at Ward Road Overcrossing in

foreground, tn photo center, the freeway construction crosses over Red Rover Mine Road.

I npeka & Snnta I'c Rail\\a\ is to l)c

depressed alongside the freeway. In

Arcadia, from Eaton Wash to Santa

Anita Avenue, the railroad will be re-

located in the frce\\a\' median.

Garden Grove Freeway (Route 22)

Except for 2.2 miles at this route's

western end, the Garden Grove Free-

way is complete, under construction,

or budgeted throughout its ultimate

17 miles (2.5 of which are coincident

u itii the San Diego Freewa\). An
cast-west route, this frec\\a\' will

eventuall)' connect Pacific Coast

Highwa\' in Long Beach with the

New port l'"rcc\\a\ in Orange Count\'.

A'loving from west to east, the free-

wa>'s status is:

From F^icific Coast Highway to the

San Diego Frcewa\-, construction is

tentati\el\' scheduled during the earl\'

1970's.

For approximateh- 2': miles east-

erly, the Garden Grove Frcewa\' is

Hearing completion in conjunction

^\ith a project on the San Diego Free-

way. Both routes will utilize the

same II- and 12-lanc roadwax along

this stretch.

I'rom the San Diego Freeway to

(iardcn Grove Boulevard near Knott

Axcnue, a contract was recently

awarded to extend the freeway

another 2.5 miles. Completion is antici-

pated in spring of 1966.

From Garden Grove Boulevard,

near Knott .Xvenue, to Xewland
Street, a 1.5-mile project was com-
pleted last June. Traffic is now using

0.7 mile of this portion, with the re-

maining mileage to be opened upon
completion of the adjacent project to

the east.

From Newland Street to Garden
Grove Boulevard near Flaster Street

(a distance of 4.7 miles), three proj-

ects costing 59,400,000 are under con-

tract and are scheduled for comple-

tion late this year.

A one-mile section her\\ ecn Haster

Street and Manchester Avenue was
opened last November.

The 1.6-mile segment between

Manchester and Main Street in Santa

.Ana was completed under two con-

tracts late in 1963 and early in 1964.

This project included the Garden
Grove Freeway interchange w ith the

Santa .\na Freeway.

The final contract between Main
Street and the Newport Freeway, a

distance of 1.9 miles, will be under-

way before 1965 ends.

Golden State Freeway (Interstate 5)

Ihis important interstate route will

ultimately run from the East Eos An-
geles Interchange to the Kern count\-

line, a distance of nearly 72 miles in

District 7. The route is now continu-

ous as a freeway from the East Los

.\ngeles Interchange to Sierra High-
way', a distance of 2S.4 miles. From
there to the count\ line it is largel\-

an expressway.

Current emphasis is on conversion

of the route to full freewa\- standards

in northern Los Angeles Count\-. Dur-
ing 1964, one project was opened to

traffic, another w as put into construc-

tion, and eight others w ere in design.
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Opened w ere the northbound lanes

a 3.3-niile job bet^^een Saugus

jnction and a point three miles south
' Castaic. The 55,600,000 contract

eluded construction of a one-mile

irtion of the Route 126 Freeway at

; interchange w ith the Golden State.

Put into construction last Novem-
;r \\ as a four-mile segment from the

ern count\- line south. This S.>,.500,-

)0 project will be completed late in

)66.

A total of six projects, all scheduled

)r advertising in the first half of

?65. will continue the conversion an-

:her 26.5 miles. Three contracts are

)r first-stage grading and structure

ork, with final paving projects to

)llow in the next few years. These

tree jobs will involve the largest

irth moving operation in California

ighway construction history, as the

)ute moves through the mountains

F Angeles National Forest and re-

uires removal of 45,000.000 cubic

ards of roadway material. The other

iree contracts will provide full free-

ay ber\\een Sierra Highway and

augus Junction and from future

oute 138 near the Kern county Hne

) a point 6.8 miles south.

Among improvements planned on

le existing freeway south of Sierra

[ighway is the addition of auxiliary

nes between Colorado Street and

restern Avenue, a distance of about

vo miles, in the vicinity of Griffith

ark. The job will be advertised this

spring in conjunction with a project

to build the Golden State-Route 134

Freeway interchange.

On the drawing board is another

project which will introduce a new
concept of handling truck trafl^c in

Los Angeles. In the area where the

Foothill, Golden State, and Antelope

\'alley Freeways will converge,

trucks will be routed to roadways

separate from those carrying passen-

ger cars. This design is considered

necessary because of extremely high

truck traffic volume within the inter-

change complex.

Harbor Freewa/ (Route 11)

Complete for 22 miles from down-
tow n Los .\ngeles to Batter>' Street in

San Pedro, the Harbor Freeway will

eventually be extended southerly to

its interchange with Route 7 just west

of the \'incent Thomas Bridge.

During 1964, a free^^"a\ agreement

was reached w ith the City of Los .-An-

geles for this extension, and design

plans are well under way. All of the

right of way requirements for the

project have been determined, and

about 25 percent of the needed prop-

erty has been acquired.

Hollywood Freeway (Routes 101, 170)

F.xtension of this route from its

present northerly end at .Magnolia

Boulevard in North Hollywood to its

ultimate terminus at the Golden State

Freew ay in Pacoima should be accom-

plished late in this decade.

ualify and uniformity for freeway construction materials require testing. This new materials 'laboratory

is located adjacent to the Santa Monica Freeway viaduct near downtown Los Angeles.

During 1964. a first-stage embank-

ment contract was let along 3.7 miles

of the route between Laurel Canyon
Boulevard and the Golden State

Freeway.

From .Magnolia Boulevard to Vic-

tor>- Boulevard, a contract is cur-

renth- underwa\- with a target date

for completion set late in 1966.

Farther south on the Hollywood
Freewa\", a first-stage widening proj-

ect on outbound lanes between

Franklin Avenue and the Pilgrimage

Bridge (a distance of 1.3 miles) is

nearing completion. The 5681,000

contract calls for adding of one lane

to the existing three. Design plans are

in progress for adding an outbound

lane between Sunset Boulevard and

Franklin Avenue and another inbound

lane from the Pilgrimage Bridge to

Sunset Boulevard. Completion of

these projects will eliminate all exist-

ing three-lane roadway sections on the

Hollywood Freewa)'.

Long Beach Freeway (Route 7)

Determination of the routing for

five miles of this freew ay through El

Sereno, South Pasadena and Pasadena

bv the California Highw ay Commis-
sion last November 18 completes the

adoption of the Long Beach Freeway
throughout its 26-mile length.

\\'ith the opening of a 1.1 -mile seg-

ment between \'allev Boulevard and

the San Bernardino Freeway early

this year, the existing route now ex-

tends 20.7 miles.

A project will be advertised this

summer to increase capacity from six

to eight lanes between 01>mpic
Boulevard in East Los Angeles and

Bandini Boulevard in \ernon, a 1.4-

mile section that includes the route's

interchange with the Santa Ana Free-

way. Cost is estimated to be 52,500,-

000.

Two subsequent contracts will ex-

tend this widening from Bandini to

the San Diego Freew ay. a distance of

12 miles. Combined cost of the proj-

ects is estimated at $3,800,000.

Marlna-Slauson Freeway (Route 90)

This east-west route, w hich will be

situated almost midwa\' between par-

allelling Santa .Monica and Century
Freeways, will stretch approximately

20 miles between the future Pacific
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The northward exfension of the Long Beach Freeway has brought a new
inferchonge with the San Bernardino Freeway into being. Now open fa

traffic, the route provides convenient access to California State College at

Los Angeles (left center).

The Hollywood Freeway is a/so being extended. This view shows consfrucfion

north of the interchange with the Ventura Freeway.

Coast Frcc\\a\- on the west and the

San Gabriel River Freeway on the

east.

First contract on the route, which
will he awarded this summer, calls

for a S3, 500,000 project for struc-

tures in the San Diego-Marina Free-

wa>' Interchange. A second contract

in the interchange area will he let in

the spring of 1966. Its completion will

result in a usable length of freeway
between Slauson Avenue and Centi-

nela Boulevard, a distance of 1.5 miles.

Final design of the 1.8 miles from
Centinela west to Pacific Coast Free-

way is dependent on the adoption of

the latter freeway segment.

Fast of the San Diego-.Marina Free-

wa>- Interchange, preliminary studies

are underwa\- to locate the remaining

18 miles of the freeway, which is pop-
ularK- known as the Slauson Freeway.

Moorpark Freeway (Route 23)

The 17-mile Moorpark Freeway
will provide a north-south link be-

tween the Santa Paula Freeway in Fill-

more and the \'entura Freewa\' in

Thousand Oaks, skirting the commun-
it\' of Moorpark near its midpoint.

On October 29, the California

Highway Commission formally
adopted the last portion of this free-

way between three miles south of

Tierra Rejada Road and the Santa

Paula Freewa\', a distance of 13.4

miles. The entire route, including a

major interchange with the Simi \'al-

le\- Freew a>', is now in design.

Newport Freeway (Route 55)

This route was extended another

two miles southward during 1964

with the opening of a segment be-

tween the Santa Ana Freewa\' and

Warner Avenue. The freeway is now
complete from the Riverside Freeway
to \Varner Avenue, a distance of 9.2

miles.

Bids were opened on April 1 to con-

tinue the four-lane freeway another

3.9 miles south to Palisades Road-Bris-

tol Street. This project includes the

San Diego-Xewport Freeway Inter-

change. Two other projects are in

design to complete the final stretch

between Palisades-Bristol Street and

Pacific Coast Freewa\'. Total length of

the ultimate route is 17.5 miles.

0|ai Freeway (Route 33)

The Ojai Freewa>' will eventually

stretch 57.5 miles from the \'entura

Freeway in \'entura to the Santa Bar-

bara count)' line near the Cu\"ama
River. The freewa>" is open to traffic

from the \'entura Freew a>' four miles

north, is budgeted for construction

another three miles north to Casitas

Pass Road in Foster Park, and is

adopted for still another eight miles

north to Co/.\ Dell Can\c)n.

The three-mile project recently

budgeted will be let carl\' in 1966 and

will cost about S2,8()(),()00.

Orange Freeway (Route 57)

This north-south route will stretch

some 30 miles from the Foothill-San

Bernardino Freeway just east of Po-

mona to the Pacific Coast P>eewa\'

near the Santa .\na River, crossing the

Pomona, Centur\-, Riverside, Santa

.\na, and San Diego Freeways in the

process. It w ill directi)' serve the Kel-

logg Campus of California Polytechnic

College, .Mount San .\ntonio College,

Pomona and other communities in

eastern Los Angeles Count\", linking

them into central Orange Count)".

The route of the Orange F"reewa\'

is adopted for 19.4 miles from the San

Bernardino Freewa\" to the Santa .^na

Freew a\\ and design is well underway
in eight separate projects. To date.

517,100,000 has been spent for rights-

of-wa>- including 56.600,000 expended

in 1964.

Pacific Coast Freeway (Route 1)

Adoption last September of a 23.3-

mile segment of this route between the

Calleguas Creek in \'entura county

line and .Malibu Cannon Road brings

the mileage adopted on Pacific Coast

Freew a\' to 45.1, exclusive of the five
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miles \\hich are now open from Pleas-

ant \'alle\' Road to Calleguas Creek,

w here the route is a full freeway.

This route, the longest in the dis-

trict, will eventually parallel the coast-

line from the \'entura Freeway north

of Oxnard to Serra Junction in Capis-

trano Beach, a distance of 114 miles.

Beginning on the north, a 4.1 -mile

segment of the Pacific Coast Freeway
was adopted from the \'entura Free-

way to a point near Pleasant \'alle\'

Road last June 24 as part of the Ox-
nard Bypass.

From Calleguas Creek to .Malibu

Canyon Road, some 24 miles of the

route are adopted and currenth- in

design.

Between .Malibu Cannon Road and

Beach Boulevard in Huntington Beach,

with exception of a 10-mile stretch in

the South Ba\- area of Los Angeles

County, five route location studies are

now underw ay.

Ten miles of Pacific Coast Freew av

between Beach Boulevard and .Mac-

Arthur Boulevard in Newport Beach

are in preliminary design.

Route location studies are underwa\"

from .MacArthur Boulevard to the

freewa\"s terminus at Serra Junction.

Pomona Freeway (Route 60)

This route will stretch .^0 miles

through Los Angeles County, begin-

ning at the East Los .Angeles Inter-

change and entering San Bernardino

Count>- in the vicinity of South Po-

mona. ^^'hen completed, it is expected

to provide considerable relief for the

San Bernardino Freeway.

The Pomona Free\\a\' is under con-

struction or budgeted under six major
contracts from the East Los Angeles

Interchange to JcUick .\venue in In-

dustry, a distance of nearly 20 miles,

or two-thirds of its ultimate length.

Beginning at its western terminus,

these are the active projects:

East Los Angeles Interchange to

Third Street, near Downe\" Avenue, a

distance of two miles, has been under

construction since October 1963 and

is scheduled for completion this fall

under an SS,000,000 contract.

Third Street to Woods Avenue, a

1.4-mile stretch including the free-

wa>"s interchange with the Long
Beach Freeway, was put into con-

struction last July. The $9,000,000

project will be finished in the fall of

1966.

Woods Avenue to Arroyo Drive,

near San Gabriel Boulevard, is in-

cluded in the 1965-66 budget. The
4.2-mile job, expected to cost approxi-

mately 55,800,000, will open to traffic

in late 1966 or early 1967.

.-\rroyo Drive to Peck Road, a dis-

tance of three miles, was included in

the 1964-65 budget. This contract

should be completed late in 1966 at a

cost of about 54,600,000.

Peck Road to Workman .Mill Road,

a 2.8-mile job including the inter-

change with San Gabriel River Free-

wa\-, will be completed late in 1966

at a cost of approximately 55,000,000.

W'orkman .Mill Road to Jellick Ave-
nue, a distance of 7.7 miles, will be

advertised this summer. Estimated cost

is 59,000,000; estimated completion

date is fall of 1967.

The remainder of the route in Dis-

trict 7, from Jellick Avenue to the

Riverside county line w ill be con-

structed under three separate con-

tracts.

Route 134

L^nofficialK' known as the \'entura

Freewax" extension in the San Fer-

nando \'alle\', and as the Colorado

Freeway extension in the San Gabriel

\'alle\-, this route will eventually ex-

tend from the Golden State Freeway

near Griffith Park 8.1 miles east to an

interchange with the Foothill and

Long Beach Freeways in Pasadena.

A first-stage contract, calling for a

structure at Jackson Street in Glen-

dale and the westerly extension of

.Montcrex' Road from Kenw ood Street

to Brand Boule\ard at Burchett Street,

is nearing completion. This 5265,000

project will aid in handling traffic dur-

ing construction of the main freeway

project in Glendale.

Design is virtually complete for the

Route 134-Golden State Freewav In-

The newest siretch of the Sonfa Monica Freeway (from La Cienega Boulevard to the San Diego Freeway) was opened January 29.
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Completion of Inlerstale 5 in (he Cosfoic Junction oreo /eoves (he older US 99 ^on lelll lor Ironlage occess. Trvck-weighmg fadUty n in foreground.
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The Cifies of Orange and Santa Ana are serviced

by the recentfy completed interchange of the

Garden Grove Freeway with the Sania Ana
Freeway.

A resolution by the City Council of Los Angeles (below) honors the designer of the Santa Monica-San
Diego Freeway Interchange, Mrs, Marilyn Reece, associate highway engineer.

The last contract to be let on the Santa Monica
Freeway fakes this route seaward. The project in

Santa Monica will be completed this fall.

ditu of los Sngclcs Ixcsolution

WHEREAS, MRS. MARILYN REECE is the first woman associate highway en-

gineer in the entire California State Division of Highways, and

WHEREAS, Engineering in itself has always been considered particularly in

the realm of men and Mrs. Reece, by her ability and creative imoginotion, has

made a breakthrough for women in this masculine endeavor, and

WHEREAS, Since 1957 she has headed a team of designers working on the

Santa Monica Freeway, and

WHEREAS, The 90-acre swirl of roadways and overheads that form the West

Los Angeles Interchange of this freeway Is the project design of Mrs. Marilyn

Reece, and

WHEREAS, She is credited with the creation and supervision of the overhead

and off-ramp design of this West Los Angeles Interchange, and

WHEREAS, Her contribution to the design of this interchange with its mo-

mentous economic, social and visual impact on our community makes on im-

portant peak in the achievement of outstanding women;

NOW, THEREFORE, BE IT RESOLVED, That the Los Angeles City Council, by

the adoption of this resolution, hereby commends Mrs. Marilyn Reece for her

outstanding ability and accomplishment as an associate highway engineer, and

thanks her for contributing to the safety, utility and beauty of our city.
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tcrchange which will also serve the

proposed Greater Los Angeles Zoo in

(iriffith Park.

Design plans for another major in-

terchange, the Route 134-dcnclalc

l"rccua\ structure, were completed

during 1964, and design of the balance

of tiie route is well undcrw aw

liastcrly of the (ilcndale Freewa\

through the community of ILaglc

Rdck. the freeway will he located

must!) on sidchill terrain. With aes-

thetics in mind, the freeway will be

built as a split-level roadwa\-, with fill

slopes landscaped to blend into the

area through which it passes. The

liigK Rdck itself, an historical land-

mark, will he preser\ed.

Between Avenue M and Orange

Grove Avenue in Pasadena, the exist-

ing Colorado Freeway will be wid-

ened from four to eight lanes. In con-

sideration of .Annadale Country Club

on the nortii and the business and resi-

dential dexclopmcnt on the south, re-

taining walls will be used to a\'oid the

necessit\' of actjuiring additional right-

of-w a\'.

San Bernardino Freewa/ (Interstate

10 and 110)

Several major impro\emcnts arc in

the design stage to increase capacity

along this 30-mile freeway, w hich has

been in service for a number of years.

Most ambitious of these projects is

an SI 1,000,000 expansion job between

the Golden State and Long Beach

i'reeways, a distance of 3.5 miles. De-

sign plans are currentl\- underwa\ to

convert the present six-lane section to

10 lanes, with an additional two auxil-

iary lanes between Soto Street and

I leilicrt Avenue.

Another improvement in the Cit\-

Terrace area is construction of a pe-

destrian overcrossing to replace exist-

ing subterranean crossings u.sed fre-

c]ucntl\- by children attending the

Harrison Street School. The $150,000

project, which is jointl\- financed by

the state and countv, will rise over

the Pacific Electric Railway, the free-

way, and Ramona Boulevard.

Centra/ mix concrete is deposited in slipform

paver, thus expediting construction of Garden
Grove Freeway. 7t)is section of freeway—from Har-

bor Boulevard to Master Street—is now complete.

Farther west, a S4S5,000 contract is

now in progress to modify the \'in-

cent Avenue Interchange in West
Co\ina. This work is necessitated b\-

the rapid growth in the area and re-

sulting traffic congestion.

There arc plans to widen the San

Bernardino Freewa\- from six to eight

lanes between Pucntc .\ venue in Bald-

w in Park and Holt .Avenue in West

C()\ina, a distance of 5.6 miles, and

between San Dimas .Avenue in San

Dimas and the San Bernardino County

line, a distance of 6.3 miles.

San Diego Freeway (Interstate 405 and 5)

.Major strides were taken during

1964 toward completion of this 93.7-

milc interstate route w hich will even-

tually extend in this district from the

(iolden State Freewa\- north of San

I'crnando to the San Diego County

line at San Clemente.

Two openings during 1964 make

this route continuous for 52.1 miles

from the (Jolden State Freeway to

Bolsa Chica Road in Orange Countv.

Opened during 1964 were l.S miles

between the Long Beach I'reewax- and

Atlantic .\venue, during januarx ; and

9.5 miles from .Atlantic to Bolsa Chica

Road, during October.

Of the remaining 20.6 miles to be

completed, 9.1 miles are being con-

structed under the following three

contracts:

Bolsa Chica Roati to Beach Boule-

vard, 4.1 miles, estimated for comple-

tion this fall under an 58,100,000 con-

tract.

Beach Boulevard to Brookhurst, 3.2

miles, construction began in Januarx

under a $7,400,000 contract and

should be completed in the summer of

1 966.

Brookhurst to Harbor Boulevard,

2.2 miles, work began early this year

under a $5,400,000 contract and

should be completed in the fall of

1 966.

Design is in progress on the remain-

ing 11.5 miles, which will he built

under four separate contracts.

Two other projects are currently' in

design to widen the existing four-lane

freeway to eight lanes ber\\een La-

guna Can\on Road southeast of Irvine

and the San Diego count\' line.

San Gabriel River Freeway (Interstate

60S, Routes 243 and 240)

Construction acti\ it\' is in full

swing on the interstate portion of this

route, which extends fiom the San

Bernardino Freewa)' at Baldwin Park

to the San Diego Freewa\' near Seal

Beach.

During 1964, nearly seven miles of

freeway, built under two contracts,

were opened between the San Bernar-

dino Freewa\' and \\'hittier Boule-

vard. The first, a 3-milc segment from

Whittier Boulevard to Peck Road,

was opened June 10. The second, a

3.9-mile link between the San Bernar-

dino Freeway and Peck Road, was

opened this fall in stages.

Contracts currentl\' going between

Whittier Boulevard and the San Diego

I'rccw ay are:

Whittier Boulevard to Telegraph

Road, 3.2 miles, scheduled for comple-

tion this summer under a $6,100,000

contract.

Telegraph Romi to Cecilia Street,

1.8 miles, scheduled for completion

this summer under a $6,700,000 con-

tract.

Cecilia Street to 166th, 3.6 miles,

scheduled for completion earl\' next

year under a $7,000,000 contract.
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A westward view of construction on the Pomona
freeway shows how the new route leads into the

East tos Angeles Interchange where it will connect

with several major freeways.

166th to 183rd, one mile, a $5,100.-

000 contract which includes an inter-

change with the Artesia Freeway,

scheduled for completion in the

summer of 1966.

183rd to the Orange county line

near the San Diego Freeway, 4.3 miles,

scheduled for completion in the spring

of 1966 under a $7,000,000 contract.

Noninterstate segments will ulti-

mately extend the San Gabriel River

Freeway to the Foothill Freewa\' on

the north and to the Pacific Coast

Freeway on the south, a length of

about 30 miles.

(See California Higlri^-ays and Pub-

lic Works. July-August 1964.)

Santa Ana Freeway (Interstate 105

and S and Route 101)

This route, operational as full free-

way for several years, links down-

town Los Angeles with Orange

Count>-. The Santa Ana Freeway of-

ficially terminates at its juncture with

the San Diego Freeway route just

southeast of Irvine, a distance of 43

miles.

Under a continuing program to in-

crease capacity and improve traffic

ser\'ice, a 10.1-mile stretch between

Main Street in Santa Ana and Laguna

Canyon Road was widened from four

to si.\ lanes during 1964.

Currentl)- underwa>- is a $990,000

project to improve the Katella Ave-

nue interchange in Anaheim near the

future Angel Stadium. This project

should be complete in the spring of

1966, just prior to the stadium's

opening.

Modernization of another inter-

change will start in about a year at

Stanton Avenue in Buena Park. The

$250,000 job primarih' involves re-

placing a left-hand on-ramp with a

right-hand connection.

Santa AAonica Freeway (Interstate 10)

Completion of two contracts and

partial completion of another in 1964,

and the completion of still another

contract in January of this year, make

this route continuous from the East

Los Angeles Interchange to Bundy

Drive in western Los Angeles, a dis-

tance of approximately 14 miles.

The remaining portion of the final

contract, awarded in February 1964,

is scheduled for completion late this

year, affording motorists a beeline

route of some 16'/: miles between

downtown Los Angeles and Santa

Monica. This final project, between

Bundy Drive and the west portal of

the Santa Monica Tunnel, should be

in operation b\' the end of 1965—less

than four \ears after the first portion

of the Santa Monica Freeway Mas

opened in the Fast Los Angeles Inter-

change.

Opened to traffic during 1764 were:

A 4.6-miIe segment between Ver-

mont Avenue and La Cienega Boule-

vard. This stretch was opened by
stages in October and November, fol-

lowing dedication ceremonies Octo-

ber 22.

A one-mile portion from Bundy

Drive to the San Diego-Santa Monica

Freeway Interchange, an opening that

permitted partial use of the inter-

change, which had been completed

last August. This segment is part of

a 3.6-mile, $7.7 million contract to

carry the freewa\- to the Olympic

Tunnel.

The opening of the 2.5 miles be-

tween La Cienega Boulevard and

Overland Avenue in January 1965

made the interchange fully operable

and provided uninterrupted freeway

from dow ntown to west Los Angeles.

March-April 1965 49

L



Drown in at fhe right is the planned route through Santa Susana Pass. The first pro/ecf on the Simi

Valley Freeway will be advertised for bids this fall.

Simi Valley Freeway (Route 118)

Decisions last \ car on aligniiient for

iS.X miles of the Simi \'ailc\- Frecwiu-

completed this route's ado[)tion

througliout—from the Santa Paula

Frce\\a\' on the west to the I'"oothill

l'"ree\\a\- on the east, a distance of 53.4

miles.

Adopted were:

Ventura County: 4.9 miles between

the iloutc 126 I'reeway and La \ ista

Avenue on June 24. and 19.3 miles

between La \'ista Avenue and I'irst

Street in Simi on December 16.

Los .Angeles County: 11.6 miles in

the San Fernando \'alle\- between De-

Soto Avenue and the Foothill F'ree-

way on September 1.

Funds were budgeted for construc-

tion of a 4.5-milc segment which will

link \'entura and Los Angeles Coun-
ties through the congested Santa Sus-

ana Pass. This project, the first to be

scheduled on the route, w ill be under-

way this fall and will include exten-

sion of Santa Susana .Avenue and w id-

ening it to four lanes between the

freeway and Devonshire Street. .\ to-

tal of $9,500,000 has been allotted for

the work, w liich will rci]uire excava-

tion of about S,000,00() cubic \ards of

earth. Contract limits are from near

DeSoto Avenue in the west San I'er-

nando \'alley to Kuehncr Drive in the

east Simi \'alley.

An adjoining project to the west,

from Kuehner Drive to Tapo Street,

a distance of three miles, is tentatively

scheduled for construction during the

1966-67 fiscal year, subject to future

budgeting. It is anticipated that the

two freewa\' projects can be timed

for nearly simultaneous completion,

thus providing 7.5 miles of freew^ay

service to the community of Santa

Susana w ithin a few years.

Meanwhile, traffic relief will be af-

forded on paralleling Los Angeles

Avenue under two contracts running

from Smith Roatl to Tierra Rejada

Road, a distance of S.5 miles. This fa-

cility will be widened from two to

four lanes by late 1966. Estimated cost

is SI, 100,000.

Ventura Freeway (Routes 101, 134)

The X'entura Freeway, w hich will

run 75.4 miles from the Ciolden State

Freeway west to the Santa Barbara

County line in District 7, is built to

full freewa\' standards in the cit\- of

Los Angeles.

During 1964, si.x projects were put

under construction or completed to

bring the freeway to full standards

between the west city limits of Los

.\ngeles and Thousand Oaks in the

\'entura County area. Completed

were the Kanan Road and the Tri-

unfo Road Interchanges; under con-

struction were the Craftsman Inter-

change, Calabasas Overcrossing, Old

Ventura Road Interchange, Rondcll

Park Interchange, Agoura Road Inter-

change, Hampshire Road Interchange,

and Live Oak Undercrossing.

From Thousand Oaks northwest-

erly to a point near the Route 126

Freeway, a series of design projects

are in preparation to complete con-

version to freewa\- standards and to

improve the existing freeway facil-

ities. These projects include an im-

provement of the Borchard Road

Interchange; addition of freeway in-

terchanges at Cunningham, L\nn and

\'cntu Park Roads, Wendy Drive,

Reino and .Arneill Roads; expansion of

Las Posas Road Interchange; and con-

version of a three-mile segment to six-

lane freew a\' between \'ine\ard Ave-

nue and Telephone Road. Constructed

in this area were the Central Avenue

and (larden .\cres Interchanges.

I'rom the Route 126 Freeway to

two miles beyond the west city limits

of X'entura, the freeway is built to

full standards. From that point north-

westerly to the Santa Barbara county

line, 10.5 miles of freeway arc in de-

sign, including conversion of 3.5 miles

of expressway to freeway.

In Los .\ngcles County, design is

in progress to widen the freeway

from six to eight lanes between To-

panga Can\on Boulevard and the

west city limits of Los .Angeles.
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STATUS OF DISTRICT 7 FREEWAY-EXPRESSWAY PROJECTS

SUMMARY AS OF JANUARY 1, 1965

Freeway or expressway name
Route
number

Miles
adopted

Open to

traFfic

Under
construction

Expended
to dale

in $1,000's

Antelope Valley. . .

Artesia-Riverside. . .

Beverly Hills

Century

Corona

Corona del Mar

Foothill

Garden Grove

Glendale

Golden State

Harbor

Hawthorne

Hollywood

Huntington Beach. . .

Industrial

Laguna

Long Beach

Malibu-Whitnall ...

Marina-Slauson

Metropolitan Bypass

Moorpark

Newport

Ojai

Orange

Ortega

Pacific Coast

Pasadena

Pomona

Reseda

Rio Hondo
Route 48

Route 126

Route 134

Route 150

Route 232

San Bernardino

San Diego

San Gabriel River. . .

Santa Ana
Santa Monica

Seaside

Simi Valley

Ventura

Yorba Linda

Totals

210

14

91

2

42

71,

73

210, 30

22

2

5

11

107

101, 170

39

47

133

7

64

90

138

23

55

33

57

74

1

11

60

14

164

48

126

134

150

232

10, 110

5, 405

605, 240, 243

5,105, 101

10

7

118

101,

42

134

52

37.7

8.8

6.8

52.2

14.8

12

71.6

22.4

16.1

8.2

26

2.8

21.8

17

17.5

14

19.4

45.1

8.2

30.3

0.9

14.9

49.5

8.2

2.4

30.6

93.7

28.1

43.1

16.2

21
47.1

75.4

3.1

14.7

19.8

4.8

2.2

1.7

5.3

2.5

71.6

22.1

11

2

19.6

13.7

4.1

11.4

8.2

0.7

5.1

2.3

30.6

73.1

6.6

43.1

11.9

1.5

67.3

3.1

7.7

11

15

24,065

49,128

1,197

798

36,365

37,506

26,290

164,881

104,880

69,092

673

59,688

3,288

168

24,090

4,803

13,407

11,011

10,785

50,698

791

19,503

56,709

59,881

270,098

89,464

99,261

181,393

19,864

30

iy1,376

2,517

920 460 58.4 1,613,880
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Equal Opportunity Training Sessions Based

On Governor's Code

By MICKEY MATSUMOTO, Assistant Training Officer

While the ink was still drying on

the Governor's Code of Fair Practices,

the Division of High\\ays took steps

to implement the new code among its

nearly 17,000 employees.

In September 1964, the Division of

i lighways became one of the first

state agencies with a statewide man-
agement training program focused on

equal opportunity employment. As
this program got underway. State

Highwa>' Engineer J. C. Womack re-

emphasized the long established polic\'

of the division's equal employment
practices, by saying ".

. . We have

been successful in implementing both

the letter and the spirit of the code

so far, but projects such as this are

excellent insurance that all our em-

ployees and those who seek emploN-

ment with us will continue to receive

fair and equitable treatment."

What, then, is equal opportunit\

cmpl()\nicntr AMiat does it mean in

terms of hiring practices?

Equal opportunity means just what
it sa\s. It is assuring that all cmploNccs

and applicants are appointed, assigned,

trained, evaluated, and promoted on

the basis of merit and fitness. Race,

color, religion, national origin and nn-

ccstr\ have no bearing in these mat-

ters. In the division it means the con-

tinuing practice of hiring the best

(jualified person for the job. In order

to a()prcciatc the emphasis this pro-

gram is receiving, we have to start

with the basic principles of social

rcsponsibilit\'.

state Assumes Leadership

.\s an agenc)' of society, the state

government has assumed leadership in

solving difficult human problems. Spc-

cificall\, each individual, as a part of

society-, has an obligation. California

has been successful in dealing with

many complex problems, but has

never stopped striving for improve-

ment. Eijual opportunity employment

is a reflection of this drive.

52

Opening a training session on equal opportunity emptoyment at the District 3 beadquariers in Marys-

ville, Mickey Matsumoto of Headquarters Training Section tali(S to a class which includes (facing camera,

left to right) District Engineer W. L. Warren, Assistant District Engineer fi. E. Biggs, Construction Engi-

neer M. E. Nelson and Assistant District Engineer H. F, Sherwood.

In July 1963, the Code of Fair Prac-

tices was issued as the official policy

of California's executive branch. It

carried w ith it an outline of positive

steps to be taken b\' all agencies.

.\mong these steps was a requirement

for training in the areas of equal op-

portunitx- cmplo>"ment and human re-

lations.

In December 1963, (io\ernor Ed-

mund G. Brown called a two-day
workshop on equal opportunit\ in

state service. Deputv directors, train-

ing and personnel officers from 4.>

state departments discussed methods
of implementing the code. The con-

clusions reached by the participants

led to recommendations and sugges-

tions on how best to avoid pitfalls

and, more important, identified areas

in w hich statewide elTorts should be

concentrated. As a result of the work-

shop, Ra\ \'arlev, assistant director,

w as appointed human relations coor-

dinator for equal opportunit}- em-
ployment in the Department of

Public Works. In the Division of

Highways, Scott Eathrop, engineer in

charge of personnel and public infor-

mation, was appointed the division

human relations coordinator. W'nh
these appointments, the division train-

ing section set to work on the task of

planning and developing an effective

training program. This was in the

carlv months of 1964.

Training Objectives

.All through these beginning stages,

efforts w ere directed toward forecast-

ing resistances to the program and

planning training obiectives. It was

known, for example, that there were

basic resentments concerning this sub-

California Highways and Public Works
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jeer matter over and above those

which are normally anticipated for

anv general training program. Some

managers did not feel training in this

area was needed. .Moreover, they ob-

jected to what some considered an

implication that they were not already

practicing equal employment prin-

ciples in their jobs. .Most did not have

the sense of urgenc\- that stems from

an awareness of the problems. Reac-

tion seemed to be in terms of "they.""

"them."" "you"' and "others,"" rather

than on an "I"' or "we"" basis.

Still another barrier was the risk of

implying "preferential treatment""

rather than equal opportunity em-

ployment. The training staff at-

tempted, as much as possible, to

anticipate these resistances and resent-

ments. Ultimately, these efforts were

rewarded.

Program objectives were to: (1)

Allay fears and concerns among em-

ployees about 'j:hat orgainzat'ional

policy 'ivould be. For example, it was

clearly outlined that reverse discrimi-

nation was not the intent. (2) Moti-

vate managers to think, talk about,

and act on racial issues. Too man>-

individuals felt that racial issues were

either not to be discussed, or only a

subject for philosophical discussion

rather than for positive action. (3)

Introduce pertinent social science

findings on a practical rather than an

academic level. Initial reaction to the

subject of equal opportunity employ-

ment indicated a lack of knowledge

in this area. (4) Insure full application

of the code on the job.

Extensive Research

In order to meet these objectives,

extensive research was conducted

through personal contacts with ex-

perts in the field of human relations.

Library research presented an almost

overwhelming amount of literature

that had to be read and screened be-

fore a single word of training material

could be prepared. The course ma-

terial was written and rewritten, al-

ways keeping in mind the importance

of its objectives.

The end result was a seven-hour

training session. Prior to these ses-

sions, literature in the area of social

sciences, as related to cultural differ-

ences, was studied by the persons

\\ho would participate. The training

session itself concentrated on the eth-

nic composition of our work force,

completion and discussion of quizzes,

and case problems relating to actual

work situations. By means of these

training methods, participants were

able to test and improve their ability

to apply division policy and philos-

ophy to their jobs. Free discussion in

the session also allowed the partici-

pants to express their feelings and

concerns, and to resolve any mis-

understandings of the reading unit or

of the policy.

Course Introduced

The course was introduced on

September 23, 1964, to the manage-

ment of District 5 in San Luis Obispo,

and was completed in Sacramento

Headquarters on January 14, 1965.

.More than .>00 employees participated

in the training, from district depart-

ment heads to the State Highway En-

gineer. Thus, all persons responsible

for hiring practices and enforcement

of the policy attended. Also repre-

sented \\ere members of the director"s

staff, managers and staff department

heads from the Division of Bay Toll

Crossings, and from the Division of

Contracts and Rights of \\"ay. Each

manager and participant was asked to

carrv back to the job the basic phil-

osophy of equal opportunity employ-

ment, knowledge of the division's

policy and motivation to take posi-

tive action to carry out the code.

The training was reemphasized by

.Mr. \\'omack in a personal letter to

each district engineer throughout the

state. The letter asked for a personal

commitment on the part of each dis-

trict engineer and requested 'hat he

issue a letter to all employees on the

pertinent points outlined in the code.

Herein lies the key. ^^'ithout the con-

tinuing support of the division's man-

agement, the program would not sur-

vive.

If \ou look about you, you will

probably see many employees who
represent minority groups. This

doesn't mean, however, that no prob-

lem has e.xisted in the area of equal

opportunity employment.

Connot Relax Effort

It also doesn't mean we can relax

and forget the whole matter. For

example, we have introduced sessions

on equal opportunity emplo\ment

into our regular management and

supervisory training program, so that

when new people assume responsibili-

ties for hiring practices and policy

enforcement, they will receive a basic

understanding of the subject.

The question posed to the division

and, for that matter, to society- as a

whole, is not "Are we doing a good

job?" but "What else can we do?"

\\'here do we go from here and

what success can we expect? These

questions will only be answered by

time, but we look forward to the

success anticipated by .Mr. Womack
when he stated. "It is our hope that

equal opportunity courses will pro-

mote better understanding among all

our employees and that our employee

relations in this important area will

be even better than they have in the

past.""

Division Issues New
Bridge Design Manual
A revised edition of its Maiiual of

Bridge Design Practice has been is-

sued by the Bridge Department of the

California Division of Highways.

The revised edition is similar to the

1960 one but is updated to the Ameri-

can Association of State Highway
Officials 1961 Design Specifications

and the 1963 Interim Specifications.

The section on "Rolled Beam

Bridges" has been replaced with one

on "Structures Under Roadway Em-
bankments.'" A new section on tun-

nels has been added.

Each section follows through

the detailed design of its type of

structure.

The 8 Vi -by- 1 1 -inch clothbound

manual has 644 pages of design theory,

examples, illustrations and charts and

tables.

The publication is available from

the Office of Procurement, Docu-

ments Section. P.O. Box 1612, Sacra-

mento, California 9.i807.

The price including postage is

$12.50 plus 4 percent sales tax in

California and SI 3.50 outside the

United States. Remittance should ac-

company an order.
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TTE Conference Legislation and SB 344

Highlight UCLA Sessions

Widespread interest in current pro-

posed legislation was displayed by the

majfjrity of persons who attended the

17th Annual Streets and Higliways

Conference, sponsored by the Insti-

tute of Transportation and Traffic

Engineering, at the University of Cali-

fornia, Los Angeles, January 27-29.

The Thursda)' morning audience of

approximately 550 conferees heard re-

ports from Senator Randolph Collier,

Chairman of the Senate Committee on

Transportation, and Assembhman
Tom Carrell, Chairman of the Assem-

bly Committee on Commerce and

Transportation.

Collier's remarks outlined legislative

proposals he intends to sponsor in

1965.

His first is the addition of one cent

to the state gasoline tax on a tem-

porar\' basis to acc(jmplish the dual

objective of taking care of emergenc)'

needs to highways and bridges dam-
aged in recent floods while still per-

mitting highway construction proj-

ects to go forward on schedule.

Clarification Require

The Senator adviscil that certain as-

pects of the Collicr-Unruh Local

Transportation Development Act
(Senate Hill 344) require clarification

and said he will introduce legislation

to make changes that "will assure ad-

ministratixc efficiency and less red

tape."

He cited tiucc legislative plans that

would have a direct bearing on free-

way procedures. The first would pro-

vide relocation expenses to farnilies

and businesses when properties are

acquired by a state agcnc\-; the sec-

ond would place independent hearing

officers in charge of freewa\ route

adoption hearings; and tiie third

would call for a stud\- to guide the

Governor in making appointments to

the Highwa\' Commission in order

that a broad spread of professional ex-

perience will be represented.

Other legislation would require all

road commissioners appointed after

Among major participants at tt)e conference were \left to riglit ! George Longsner, Deputy State High-

way Engineer and general chairman; Harmer F. Davis, Director of the Institute of rronspor/o^'on ond
TrafFic Engineering; State Senator Randolph Collier, Chairman of the Senofe Committee on Transporta-

tion; and Assemblyman Tom Carrell, Chairman of the Assembly Committee on Commerce and Trans-

portation.

December 31, 1965, to be registered

engineers and safeguard them from

dismi.ssal.

Collier then declared that the fact

that only comparati\el\' minor

changes in the California freewa\' and

expressway system have been recom-

mended to the Legislature this year by

the Di\ision of I lighwaws is a trit)utc

to the original design.

"Hut,"' he pointed out, "as always,

the\" will be contro\ersial in indi\id-

ual situations, especially where a de-

letion of mileage is concerned.

".•\nd we can be assured that in a

state as dynamic and changing as Cali-

fornia, a rather major overhaul of the

s\stem will be due the ne.xt time

around. I'OrtunatcIy, by that time we
will have results available from the

comprehensive transportation studies

now under way in our larger urban

areas.

"W'e should also know the nature

(if the federal interstate program that

will ciintitiuc after 1972. .-Xnd we will

ha\e the results of the transportation

study of the aerospace industry has

been invited to undertake.

".\ll in all, once these things have

been accomplished, future Legislatures

will have a much .superior factual and

analytical background upon which to

base its decisions than we have had in

the past."

Interim Studies Cited

.-\sseniblyman Carrell lent further

insight to legislative proceedings. He
cited interim studies by the Assembly
Committee on Commerce and Trans-

portation, and correlated them to new-

legislation required because "pro\id-

ing road space for a mushrooming
automotive population is one of the

most vexing problems of our time."

Carrell declared that it is his opinion

that the legislati\ e task in the general

held of highwa\ transportation is a

never-ending one becau.se new legisla-

tion is constantly' required to cope

w ith a dynamic highway s\'Stem that

continues to develop in size and com-
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plexity so that it in turn can keep

p;icc \\ ith the ever-increasing number
of vehicles utilizing it.

The rapid transit swstem proposed

for the Los Angeles area should allevi-

ate sonic traffic congestion in that area,

according to Carrell. But he removed
it trom the "cure-all" category with

the statement: "1 am afraid, however,

that by the time the transit system

conies into being, the growth of popu-

lation, coupled with a never-ending

demand for motor vehicles, will leave

us prett\' much where we are today."

While describing testimon\' heard

by his committee, Carrell said that

"the committee's findings indicated

that the Department of Public Works
and the Division f)f Highways have

done e.\actl\' what the law sa\'s the\'

should do.

"Thev are charged \\ ith the respon-

sibility to provide means to get from

one place to another with a minimum
of travel distance and at a minimum
cost. This they have done."

Route Adoption Problems

In his discussion of problems in-

volved in route adoptions, Carrell de-

clared it inevitable that there shf)uld be

an outcry from those who would haxe

them go somewhere else and he said

this discontent is reflected in recently

suggested sweeping changes. "But," he

added, "I say instead that a construc-

tive approach to any problem that

nia\" exist is preferred to a sweeping

abolition of an existing entity . . . and

am confident that the Legislature will

not be persuaded to throw the bab\'

out \\ ith the bath water."

Other topics discussed during the

conference ranged from electronic

data processing in San Diego to re-

duced visibility studies in northern

California, but two which had partic-

ularl\- broad appeal dealt with ve-

hicles of the future and the highway
complexes they will require and an

evaluation of the effectiveness of the

Collier-Unruh Act.

Vehicles of the future were dis-

cussed at a Saturday luncheon meet-

ing by Wilbur Smith, President of

\\'ilbur Smith and Associates.

Smith predicted that the foresee-

able future will not be marked by
radical changes in either automobiles

or highways. He was skeptical of the

development of any radically differ-

ent engine and pointed out that

known petroleum reserxcs will be

onl\ 10 pei'cent tk'iireciated by the

sear 2000.

He does anticijiate more types of

vehicles with the expansion of leisure

time for the individual and his famih'.

Smith used the development of the

camper as an example and believes

more vehicles designed to provide a

service equally specific will reach the

market.

Evolution of Auto Traced

Smith traced the evolution of the

automobile through various areas. The
time piior to 1920 was used in per-

fecting a vehicle of sufficient mechan-
ical reliability that "it could be trusted

to go down the road."

The next 20 years (1920-1940)
were marked b\' the inclusion of

safety and comfort factors.

From 1940 until 1960, Smith ex-

plained, was the engineering era in

which automatic transmissions, power
steering and like devices were added.

1960 marked the beginning of the

present era w liich he identified as the

"systems approach" and it is personi-

fied by the stress directed toward
making the relationship between the

vehicle and the complex of highways,

roads and streets upon which it travels

more and more compatible. It is in

this present era that the automobile

power plants will double in efficiency.

Smith believes, but he is equally

certain the gain x\ill be tapped off to

operate additional accessories.

Senate Bill 344 was the Friday

morning theme. It provides for finan-

cial assistance from the state to cities

and counties in the construction of

certain "select" streets and roads.

Funds are derived from the state gas-

oline tax and must be expended exclu-

sively for construction and rights-of-

wav in accordance with specific

criteria.

David K. Speer, San Diego County
Road Commissioner, observed "there

have been as many suggestions for

revision and criticism of portions of

the act as there are cities and counties

in the State of California."

But in retrospect, Speer believes the

act has been successful and that the

constructive results to the motoring
public are emerging to where the\-

can be seen.

Collier-Unruh Act History

The legislative history of the
Collier-Unruh Act was traced by
Richard Carpenter, executive director

and general counsel of tlie League of

California Cities.

He explained that many adminis-

trative problems had been faced bv
the local agencies during development
of the procedural policies, but that

fortunately through the corrective ef-

forts of committee representing the

"league," the supervisors" association

and the state, many of the "proce-
dures" had been modified and are

now more workable.

Charles T. Leddcn, city and county
projects engineer for the California

Division of Highways, outlined basic

tenets that govern the California High-
wav Commission and the Division of

Highways in allocating the funds and
administering the program.

According to Ledden, the more im-

portant problems raised were ones not

difficult to solve once properly de-

fined. Among them were the tasks of

identifying "eligible work" and "eli-

gible matching funds," minimizing red

tape, and justif\'ing the state's demand
that construction be of such design

that it is capable of meeting (or being

later adapted to meet) traffic needs of

20 years from now.

other Speakers

Other speakers at the general ses-

sions included Harmer E. Davis, di-

rector. Institute of Transportation and
Traffic Engineering, who outlined

some of the conference's aims; New-
ton H. Templin, road commissioner,

Los Angeles County, who spoke on
the Collier-Unruh Act; Myron Tata-

rian, director of public w orks, Count\'

and City of San Francisco; and Sheri-

dan F.. Farin, regional engineer. Re-

gion 7, U.S. Bureau of Public Roads,

who discussed future federal planning.

Also Slade Hulbert, associate re-

search psychologist; Albert Burg, as-

sistant research psychologist; Edward
Lev onian, associate research psycholo-

gist; and Harr\- W. Case, assistant di-

rector (all ITTE stafT members).
These individuals formed a panel and

discussed human factors in traffic

safety.

General meetings were conducted

each morning and delegates attended

. . . Continued on page 59
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State Parks Chief Clarifies National

Tribute Grove Status on Route 199
Marcli 15. 196=;

Mr. Sam Mi i,\\ i k

District Eiiiiinccr

Division of Highways
430 West Wabash Avenue

r.iircka. California

Dear Mr. Hclwcr:

This letter is for your information

and to set the record straight regard-

ing the ph>sical relationship of Jedc-

diah Smith Redwoods State Parks'

National Tribute (Jrovc and the

adopted free\\a\- route through that

portion of Del Norte County.

As \ou know, High\\a\- 199 now

traverses nearly two miles of the

northwest corner of Jedediah Smith

Redwoods State Park, .^s you also

know, the adopted freewa\' route

through this area avoids all hut some

5,(l()'l feet of a protruding tip of park

land that has been the center of some

unfortunate misunderstanding.

It is now agreed that, under the

terms of a resolution adopted 20 )ears

ago by the State Park Commission,

this narrow neck of park land, pres-

entl\- crossed by Highway 199 and to

be crossed l)\ the freewa\', is tech-

nically a [laii of the National Tribute

(irove.

Acreage recorils kept by the Save-

the-Redwoods League, which recom-

mended the February 1945 resolution

of the State Park Commission, had led

m\- staff to advise me that the adopted

freewa\' route wouki pass one-third of

a mile or more from the nearest

corner of the National Tribute Grove.

I, in turn, so advised \ou.

The State Park Commissif)n resolu-

tion in 1945 described the National

1 ributc Grove as "the redwood forest

lands in the (then) Mill Creek Red-

woods State Park, I^cl Norte Count)

,

not \cr bearing names as memorial

groves.
""

plus "that redwood forest

land added to this state park under

terms of the purchase option now in

effect."

Thus, according to the resolution

w hich created it, the National Tribute

(irove is nor a grove at all, but a large

area of redwood park lands covering

maii\ w idcl\ scattered groves in a

number of drainages. It even includes

several disconnected parcels as far as

(he miles outside the main body of

the park.

The statutes clearly show that the

State Legislature has nor considered

all of this land to be held as the Na-
tional Tribute Grove. In 195 1 the

i^egislature authorized the exchange of

some parcels that were technically

part of the Tribute Grove, stating

that "the limitation for use for park

purposes shall not apply."

In 196.3 the Legislature authorized

t!ie sale of some lands included in the

original description of the National

Tribute (Jrove, noting that they had

been "acquired for exchange pur-

poses."

.\ stud\ of the literature of the

Sa\ e-the-Redwoods League shows that

its primar\' purpose in sponsoring the

National Tribute Ciro\e was to pro-

tect w hat the League described as the

"giant trees on Mill Creek in Del

Norte County, b\- many considered

the finest of all the redwood tjroves."

EDITOR'S NOTE

In the third article of the Red-

wood Highway series, which was
published in the September-Octo-

ber 1964 issue of this magazine,

the statement was made that the

adopted route for the relocation of

Highway 199 in Del Norte County

passed to the north of the north

limit of the Notional Tribute Grove
in Jedediah Smith Stote Park. This

statement was subsequently chal-

lenged by representatives of the

Sierra Club before a legislative

committee.

The statement as published was
excerpted from a letter written to

District Engineer Sam Helwer at

Eureka by Charles A. DeTurk, Chief

of the State Division of Beaches

and Parks, under dote of Septem-

ber 17, 1964.

In the accompanying letter doted

March 15, 1965, Mr. DeTurk gives

the background of the National

Tribute Grove designation and ex-

plains that the adopted freeway

routing of Highway 199 does cross

a narrow neck of pork land which

is technically a part of the grove.

.\s \()U know, the narrow tongue

of outKing park land to be crossed by

the improved highway is completely

outside the .Mill Creek drainage, which

we tirml\- insist must be kept inviolate

for all time.

In adopting the National Tribute

Grove resolution 20 years ago, en-

compassing nearl\ all of the main area

of Jedediah Smith Redwoods State

Park and even some lands miles away
from it, the State Park Commission

had no wa\- of know ing that the reso-

lution would not work perfcctl\' for

all time in the best total interests of

the public and the park.

There can be no (luestion that, for

the ,safet\' of the driving public on

this main artery of through traffic,

heavil\- used by huge trucks and buses

and crowded with tourist traffic in

summer, Highwa\' 199 must be re-

aligned and brought up to safe high-

wax standards.

Most fortunatel\, the Division of

I lighw ays is cooperating fullv w ith

the Division of lieaches and Parks to

. . . Continued on poge 59
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Mount Shdstd
New Section of Interstafe 5

Traverses Spectacular Area

By CHARLES MOSS, Resident Engineer

On October 17,

niSTRlc'l' 1964, Stare Senator

Randolph Collier

officiated at the

dedication of an-

other 6.8 miles of

Interstate 5 four-

lane freeway from

4.6 miles south to

1.5 miles north of

Uount Shasta cit\- limits. With the

:ompletion of this section, there are

ipproximatciy 37 miles of continuous

our-lanc expressway and freeway

rom the upper limits of Shasta Lake

;o Mount Shasta.

This section of freeway exhibits

;ome of the most beautiful sccner\-

'ound in California and passes along

:he west slope of majestic, snow-cov-

ered Mount Shasta.

The area is both a winter and a

iummer playground. The ski lifts on

:he snow -covered slopes of .Mount

Shasta attract 80,000 persons each sea-

son. It is also recognized as a hunting,

fishing, and camping area. The pro-

Dosed Box Canyon Dam, about two
miles southwest of the city of .Mount

Shasta, is expected to attract man>'

more summer vacationers to the area.

Old Road

In general, the old highway con-

iistcd of two 10-foot bituminous- The completed secfjon of 1-5 freeway looking south near Mount Sfiasia City.

ffie^

A map showing the location of the new freeway section (hrough the Mount Shasta City area.
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looking toward Mount Shasto from above (he completed freeway south of Mount Shaila City.

paved traveled lanes on a 2 3-f()()t road-

bed with widening onl> in the niajor

business area of the City of .Mount

Sivasta. Most of the original alignment

was on a route constructed in 1V22

and 1923.

The portion through the rough ter-

rain south of .Mount Shasta was vcr\-

crooked and had many curves of less

than .>00-foot radius. This old route

offered very limited opportunities for

passing slow-moving trucks on the

steep grade. During heavy traffic flow ,

it was quite common to have as nian\

as 50 cars and trucks delayed by a

slow-moving vehicle for a distance of

three to four miles.

During the winter months w iicn

snow and ice conditions prevail,

sharp curves combineti with steep

grades would often cause trucks to

block the roadw ay.

New Roadway

The niininumi cur\e radius on the

freeway is 3,000 feet and tlie maxi-

mum grade is 4 percent.

The typical section has a 60-foot

median, two 12-foot lanes of 8 inches

of Portland cement concrete in each

direction, with 10-foot asphaltic con-

crete shoulders on the riijht of traffic.

An aerial of (he completed freeway looking northwest toward Black Butte Mountain, Structures are

Lake Street overcrossing (foreground), lessen tone overcrossing (center) and North Mount Shos(a

railroad underpass in the distance.
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Additi()n;i! lanes can l)c constructcxi

in tlic median for an iiiriniarc si\-lane

section.

l-iill interchanges were constructed

at the junction of State Route S9 and

at the Lake Street intersection, with

partial interchanges connecting the

frec\\a\- to old Route W on each side

of the Cit\- of Mount Shasta. Over-

crossings to accoininoiiatc local traffic

were built at Azalea Road, Ream .Ave-

nue, ami Lassen Lane.

.•\ total of 850,000 cubic >ards of

r()adwa\- excavation was removed by

contour grading the combined system

of ramps composing the Route 89/5

separation and the south Mount

Shasta interchange. This excavation

was used for the 66(),()00-cubic-\ ard

embankment at Pioneer railroad over-

head.

The project required two crossings

of the Southern Pacific Compan\- rail-

road tracks. The Pioneer overhead

crossing consists of twin reinforced

concrete box girder bridges, 241 feet

long, each \\ ith deck measurement of

.^9 feet between curbs.

The north Mount Shasta crossing

consists of a riveted steel plate girder

railroad bridge underpass which was

constructed under a prior contract and

completed during the early stages of

this contract.

Unusual Conditions

Between the Pioneer railroad over-

head crossing and Lassen Lane over-

crossing the line traverses an area of

marshv, peat, meadowland with nu-

merous artesian springs which arc fed

from melting snow on Mount Shasta.

The roadway section in this area

consists largely of shallow fills. The
original ground was excavated to a

depth of five feet below finished grade

and to a width of three feet be\ond

shoulders. This mud and peat was

replaced with a very porous material

excavated from the roadway approxi-

matelv two miles to the north. To
drain and stabilize the foundation,

2L.^00 feet of perforated pipe was

placed and interception trenches, four

to eight feet deep, w ere excavated on

each side of the roadwa\'.

The water table in this area is sel-

dom more than two feet below-

ground. Several artesian springs were

covered durins^ embankment con-

st! uction. Lhc watei' forced its wa\

up rhrnugh the shallow embankment
to hLights of 12 feet abo\e the bottom

of adjacent interception trenches.

Later, each spi'ing was opened and

drained with an additional perforated

drainage system.

I'.xtreme care was necessaiy in the

placing of a 6()-inch reinforced con-

crete pipe and construction of the

embankment at I5ig Springs Creek, to

pre\ent silt fioin entering the stream.

This stream, the headwaters of the

Sacramento Ri\er, is also the water

supply of the Mount Shasta State Fish

Hatchery, one of California's oldest

trout hatcheries. The hatchery re-

ported that it processed 17,000,000

trout and salmon eggs during the time

this project was under construction

without loss attributable to the high-

wax construction.

In placing the portland cement con-

crete pavement on this project, the

contractor used a central mix plant

and hauled the mixed concrete in

dump trucks to a slipf(jrm paver.

In his efforts to complete construc-

tion before onset of winter, the con-

tractor adopted an around-the-clock

concrete paving operation. Elimination

of construction joints and carryover

of finishers coupled with the increased

efficiency of a continuous operation

were economic advantages of this pav-

ing procedure.

This project was constructed b\'

Fredrickson and Watson Construction

Company at a cost of S4,800,000. The
work was done over a perio'd of 22

months and was completed in Decem-
ber 1964.

Indexes Available

For Old Issues

Long-time readers of California

High-Li-ays ami Public Works whose

files of the magazine antedate 1937

mav now obtain copies of a specialK-

printed index to these early issues.

.\ limited reserve supply of this index,

covering the issues through Decem-

ber 1936, has been declared surplus

and w ill be sent to interested readers

on a first-come first-served basis while

the supply lasts.

Requests should be addressed to the

editor.

ITTE Conference
. . . Continued from page 55

workshops on Ihurstla) and i'ridax

.iftei'noons.

(ieorge Langsncr, Deput\ State

1 lighw a\' F.ngineer, w as general chair-

man (if the conference. Tatarian and

lemplin were vice chairmen. Robert

F. (jon, jr., ITTF, was general sec-

rctar\', and \\'a\ ne H. Snow den,

I I Ti*"., was in charge of publications.

State Parks

. . . Continued from page 56

not only protect Jedediali Smith Red-

woods State Park in every way po.s-

sible, bur to so locate the new high-

wax that it will provide for an even

better park.

Fhe present Highwa\- 199 traverses

the floor of the Smith River valle\-

fhrough prime redwood forest lands

we hope to add to the park. Through

the cooperation of the Division of

Flighwa\ s, the new freewax' route has

been moved to the other side of the

Snuth River, awa\- from the park,

leaving undisturbed the redwood for-

est we hope to acquire for future park

use.

Considering the total package of

park values, I am convinced that the

i)asic highway route adopted through

the general area of Jedediah Smith

Redwoods State Park is the best of

the feasible routes that man can de-

vise. Furthermore, I am confident that

anv possible refinements of this basic

route will be worked out by the state

agencies concerned to gain the utmost

in park and highwax' benefits.

Sincerely,

Ch-\rles a. Df.Turk

Chief

EEL RIVER BRIDGE REPLACED

The State Department of Public

Works has awarded a S2,020,00O con-

tract for constructing a bridge across

the Eel River on L% 101 IVi miles

south of Scotia, Flumboldt Countv'.

The former bridge was destroyed

during the Christmas floods.

The State Department of Public

A\'orks has awarded a $1,444,000

contract for widening Interstate 80

(Elvas) Freewav- from four to six

lanes between A Street in Sacramento

and just north of Arden Way.
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Experimentdl Paint Results
By H. A. ROONEY, Senior Chemical Testing Engineer, and

A. L. WOODS, Bridge Painting Inspector

The Janu:ir\-

OlSIKIC'l' Fchrunrv 1962 is-

sue of Califoriii,!

Hii^hivnys a }i d

Public Works car-

ried an article de-

scribing protective

coatings applied to

Leffingwcl! Creek-

Bridge under a

conrimiing experimental program by

the Materials and Research Depart-

ment and the Bridge Department of

the Division of Highways. The re-

port was l)ased on observation of the

paint condition in Mav 1961, about

2' J years after applications w ere

made in iy>8.

The Leftingwcll Creek Bridge, on

Route 1 just north of Cambria, in San

Luis Obisjio County, was chosen for

this scries of tests because the inci-

lience of corrosion at the bridge site is

the worst encountered in the entire

state higlnv av system. This bridge and

several otiiers siniilarlv situated close

to the ocean present an ideal location

where protective coatings mav be

tested in very corrosive environment

of moisture and salt-laden w inds. The

severity of the corrosion problem is

indicated b\ the painting historv of

the bridge. Built in 19^2, it rcciuircd

eight paint jobs up to 1958. 1 his

amoimts to an average of one paint

job everv > '^ vears, and the maximum
service life obtained from any one of

the eight jobs was (^ years. I'"igiire No.

3 shows what happened when the

paint job was allowed to staiul for 6

vears.

Strong Indication

Ihe May 1961 report made no

definitive evaluation of the various

svstems because the exposure period

was too short to permit accurate ap-

praisal. However, there was strong in-

dication of w hat was to follow. Now,

To CARMEL To SAN LUIS OBISPO

LEFFINGWELL CREEK BRIDGE

FIGURE I —A diagram of the Leffmgwelt Creek Bridge on Route I it} San Luis Obispo County showing the location on the structure of the various types of

paint which were studied.

FIGURE 2 — A photo oi the actual bridge shown in the diagram above.
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FIGURE 3—Condition of overage paint system applied in 1952 after six years' service.

after nearly 6 \ears of service, a con- Span 2-System No. 2, total S mils.

servativelv reasonable projection of Considerable rust throughout on ^^cl,s.

,.> , ,
,

Worst area on webs near pier,
service life expected from each sys-

tem can be made.

Rating of the systems and conclu-

sions reached follow:

1964 ANNUAL REPORT ON
EXPERIMENTAL WORK

Lefftngwell Creek Bridge, No. 49-44

Painted October 1958

Inspection Date February 20, 1964

Ratings arc made on an inverse scale of 10

to 0. A rating of 10 would indicate no

rust, and lesser ratings indicate more rust.

Span 1—System No. 4, total 6 mils.

I'nds of several bracing members showing

tubercules. Some rust around bearings. A
few spots on bottom of bottom flange

and on bottom flange edges. Top flange

edge rust growing slowly.

Rating: 8.

Span 1—Four mils red lead primer. State

Specification .58-G-53, and two mils of

State Specification 58-G-79 green topcoat.

More rust than on vinyls in adjacent

areas.

Rating; 7.

Span 2—System No. 1, total 6 mils.

Good shape. Rust or rust stain along top

edge of top flange does not appear to be

growing much. Bracing good. Light rust

on steel slivers has not penetrated steel

proper.

Rating: 9-|-.

Rating: 6.5.

Span 3—Inorganic zinc silicate—laboratory

production. Application too recent to

rate properly (1962).

Span 4—System No. 2, total 8 mils.

Freckle rust throughout. This system

shows no promise for coastal exposures.

Despite additional thickness more rust has

occurred. Will discard this one.

Rating: 6.

Span 4—System No. I, total 6 nuls.

Only rust is on abrasions and laminations.

Excellent shape.

Rating: 9-t-.

Span 5—System No. 1, total 6 mils.

Condition similar to Span 4, System No. 1.

\'cry good.

Rating: 9+.

Span 5—System No. 2, total 8 mils.

Better shape than same system in other

spans. Some rust on bottom and top

flanges and on flange edges.

Rating: 7.5.

Spans 6, 7, 8—System No. 4, total 6 mils.

Very good shape for 6 years' exposure.

Light rust scattered throughout mainly on

flange edges, bracing member edges and

ends and around bearings.

Rating: 8.

Conclusions

All systems are performing better

than expected in such a highly cor-

rosive area.

FIGURE 4—Condition of paint system No. 4 applied in 1958 after six years' service. Tfiis is

area as shown in Figure 3. The condition in Figure 4 is typical of system No. 4.

he some
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System No. 1 performance is cur-

rently the best, llie relative absence

of breakdown makes it impossible to

accuratch' estimate how long this sys-

tem w ill last since there is no way to

determine how much zinc has been

lost through corrosion processes. A
conservative guess is six years longer,

or a total of 12 years servicelife.

System No. 4 rates second best, and

repainting w ill probablx' not be neces-

sary for another four to five \ears or

longer. Servicelife will then be 10

years or longer.

More rust exists in areas covered by
S\stem No. 2, but it now appears

that no replacement of paint in those

areas will be necessary for about two
or three more years. It could possibly

last longer. This will gi\e a minimum
servicclitc of eight \ears or more.

FIGURE 5— Typical condition of paint of system No. I.



way 395 Construcfion Continues on

Important South State Route

By F. A. THUDIUM, Project Engineer-Design

The California

DISTRICT freeway-cxprcss-

l 1 way s\stem, total-

ing 12,414 miles of

road, was signed

into law by Gover-
nor Brown on June

19, 1959. The 102

mile portion of US
i95 linking River-

side and San Bernadino to San Diego

is one of the important segments of

road included in this system.

In addition to the three major

metropolitan areas of Riverside, San

Bernardino and San Diego, two new
areas have started developing along

this route. The Rancho California is

now in the planning stage. A popula-

tion concentration of 400,000 people

is envisioned for this S7,500-acre de-

velopment located south of Perris

near the Riverside and San Diego
count\- line.

About 20 miles south of the pro-

posed Rancho California development

and 30 miles north of San Diego, we
have the Escondido and the North
San Diego City area rapidh' develop-

ing. Escondido is a long established

city, but within the last ten years it

has been one of the fastest growing
areas in San Diego Count\'.

City Limits Extended

Early in 1962 the San Diego city

limits were e.xtended appro.ximately 10

miles to the north to include the pro-

posed communities of Rancho Ber-

nardo and Rancho Los Pcnasquitos.

The proposed 1300,000,000 Rancho
Bernardo Communit\' has an expected

population of 50,000 on about 5,000

acres by 1975. The 14,000 acre Los
Penasquitos Community is expected to

develop a populatif)n of about 150,000

in 20 N'ears. Both communities will

contain the basic elements of indus-

trial, commercial, recreational and
residential areas.

In 1961 it was estimated that the

two-lane highway section between

^o Rivtrsidg a
Son Btntofdino

395)_qoyNTY
COUNTY

LAKE
lODGES """tj" ^^ B«rnariJo

Roncho
Los Penasquitos

LA
MESA

DIEGO
CORONADO

Highway 395 is an important north-south artery

in and north of the Son Diego area.

San Diegf) and Escondido was carry-

ing approximately three times the

traffic for which it was designed. US
395 was not designed for heav\ truck

traffic, and the increase of commercial

use between San Diego and San Ber-

nardino on tlie very steep and lengths-

grades adds to the congestion.

Construction of tiie 16-mile section

of L^S 395 between Pomerado-Mira-

mar Road and Escondido was divided

into four units. Each unit has an initial

four-lane construction of an ultimate

eight-lane development with separated

roadwa\s and a variable width me-
dian.

Design standards established for ma-
jor freeway routes were used on these

projects. The 2,000-foot minimum
radius curves and 6 percent maximum
grades on the existing highway have

been improved to 4,000-foot minimum
radius curves and approximately 3

percent maximum grades.

The first unit between 1.7 miles

nortii of Pomerado-Miramar Road
and 1.4 miles north of Poway Road
will be completed in May 1965 at a

cost of 13,400,000. O. K.Mittry and
Sons handled this 3.6-milc section.

The second unit between Pom-
erado-Miramar Road and the Poway
Road construction has an expected

completion date of December 1965, at

a cost of 52,000,000. Daley Corpora-

tion is handling this 3.2-mile section

which was awarded January 21, 1965.

Poway Road Unit

The third unit, a 5.2-mile section

north of the Poway Road construc-

tion, is expected to be under contract

this summer. This section, estimated

at S3,600,000 will complete the free-

way through Rancho Los Penasquitos

and into Rancho Bernardo to the

Rancho Bernardo Road Interchange.

The fourth unit, planned for con-

struction beginning in early 1966, if

hinds are available, will complete the

four-lane freew ay between Pomcrado-
iMiramar Road and the four-lane ex-

pressway through the City of Escon-

dido. This 4.4-mile section, estimated

to cost $3,500,000 will have a south-

bound map stop just inside the north-

ern city limits of San Diego in the

Rancho Bernardo area.

Construction of Unit I involved 2,-

500,000 cubic yards of excavation of

shattered and massive blocks of vol-

canic rock in the 200 foot "Big Cut"
on the south end of the project. The
shattered rock combined with a thin
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ilav la\cT resulted in ;i sliilc in rlic

c;isrcrl\ face of rlic "Big Cut." This

slide of approximately 100,000 cubic

yards occurred in three phases. Phase

one lasted about six hours and con-

r.iincd file niajorirx' of dirt, i^hase two

was a minor conrinu.ition of phase

one. The third and last phase was of

a larger magnitude and lasted approxi-

marcK- two days. After several weeks,

the material was removed and the c\ir

slope was laid back ro rhe slope of an

undcrK ing bedding plane of approxi-

mate! \- !',::!.

Two New Bridges

Two hrklgcs (it this unit will now
carr\ tiafHc o\'er Los Penasi]uitos

(jL-ck iust south of the Poway Inter-

change. 1 he new prestressed compos-

ite girder bridge to be used for south-

biiund ti'atTic is approximately 1 >5 feet

Looking northeast vp Penaiquitos Creefc from above the present bririge and the piers of the new bridge. Poway Road is in the bocJcground.
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above the creek bed and 65 feet abo\ e

the existing concrete arcii bridge con-

structed in 1949. The four piers of tiie

new bridge were constructed by tiic

use of slipff)rms and continuous con-

crete pours. .\ series of jacks and

sightings on tiie centerlines of the end

and side of each pier assured true

vertical alignment.

Two construction projects in the

Citv of Escondido are con\erting the

existing two-lane conventional high-

wa\- into an expresswa\-. The first of

these projects is now completed and

extends the existing Escondido ex-

pressway south where it is to be joined

ultimately b\- the earlier mentioneti

freeway.

The second project, which is in the

grading stage of construction, will ex-

tend the existing expressway northerly

to the point \\ here it \\ill join the fu-

ture bypass frce\\a\

.

The Escondido Bypass will replace

the existing expressway through town.

Freewa\' agreements have been con-

cluded \\ith the Cit\- of Escondido

and the County of San Diego in their

respective areas.

Design Work Started

Design of the six-lane freew a)' has

begun on this 10.6-mile section. The
relocation \\ ill leave the existing route

approximately 1 Yz miles north of Lake

Hodges and will rejoin US 395 ap-

proximately three miles north of

Route 78. This realignment bypasses

the business and older residential areas

to go through a sparsclx" settled area

of avocado groves approximate!}- one

mile west of existing US .'95.

The 20-mile section of US .595

north of Escondido to the county line

is now in the planning stage. This

section is possibly the key to the ex-

tent of ultimate use of this route, par-

ticularly by commercial traffic. This

20 miles through extremely rough and

rocky terrain, crosses two main

canyon areas of low elevation w iiich

necessitated the heavy 6- to 7-percent

grades of extreme length, character-

istic of the existing road. The nortli-

crly nine miles of this section is on

tiie scenic higiiwav system.

This rugged section is the potential

bottleneck in this hundred miles of

iiighway. The gradient and alignment

problem has been soK cd from San Di-

iooking north into Penasquitos Canyon showing the present two lane

Poway Road is in the background.

highwuy with 6-percenf grade.

>

.V^ .'

^ ,

Looking northwest down a 7-percent grade section of present Highway 395 tw.

River. This is typical of the existing route north of Escondido.

ban Luis Rey
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ego through Escondido. After cross-

ing the county line the terrain to the

north is relatively fiat and tlic existing

liigh\\a_\- has niininuini gradient and

good alignment.

Development of the north San Di-

ego County area will be influenced 1)\

the solution of the location and design

of this important segment of US 395.

EXPERIMENTAL PAINT
Continued from page 62 . . .

ill alternating coats aiul a final coat of 1 mil

of State Specification r58-G-4y, vinyl paint,

aiuniinuni finish coat.

Total film thickness, rt mils.

System No. 3

\'inyl wash primer. State Specification 52-

Cj-52; 2 mils of semi-quick drying red lead

primer, State Specification 58-G-53; 2 mils

of white tratfic paint. State Specification 55-

G-95; 2 mils of vinyl paints. State Specifica-

tion T58-G-40 and T58-G-41 in alternating

coats; 1 mil of State Specification T58-G-49,

vinyl paint, aluminum finish coat.

Total film thickness, 8 mils.

Syitem No. 3 '

I'poxy paint, 100 percent solids, made with

an epo.\y resin of viscosity 40-100 poise at

25'C and an epoxide eiiuivalent of 180 195,

20 percent TiCX- and 5 percent CriOi cured

with an epoxy amine adducr and appMed !)>

hot spray 15 20 mils thick.

Sysfem No. 4

\'in\l w.isli primer. State Specification 52-

(i->2; 4 mils of vinyl paints. State Specifica-

tions r58-Cj-40 and T58-G-41 in alternating

coats; 2 mils of vinyl paint, aluminum finish

coat. State Specification T58-G-49.

Total film thickness, fi mils.

Sysfem No. 5

\'inyl wash primer. State Specification 52-

(i-52; 4 mils of semi-quick drying red lead

primer. State Specification 58-G-53; 2 mils

of phenolic iridescent green. State Specifica-

tion 58-C]-79.

Total film thickness, 6 mils.

INTERSTATE 5 EXTENDED
The State Dep.utnieni of Public

Works has awarded a $2,990,000 con-

tract for completing the four-lane

Interstate 5 freeway between the Sac

ramento River north of .'Xnderson and

two miles north of Redding, Shasta

(JountN

.

The project will extend freeway

construction now in progress througii

Anderson another 12 miles norrhw aril.

>r-

The eosf face of ffie "Big Cut' on Unti 1 consfructfon sho^^ing the 100,000-cubic-yard lUde after the

third and finat phase.

T
^:C\.

I5T^

System No. i failed early and was replaced in
1962 with n laboratory formulation of inor-

Kanic 2inc t>ilicatc.

A continuous concrete pour on the new Penasquitos Creek Bridge with slipforms. Existing twolane arch

bridge is in the background.
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WHITEHURST, GUTHRIE REAPPOINTED TO COMMISSION

^Ir^.

WILLIAM S. WHITEHURST

Governor Edmund G. Brown has

nnnoiinccd the reappointment of WU-
liam S. \\ hitehurst, Fresno business-

man, and James A. Guthrie, retired

editor of tlie San Bernardino Diiily

Sill/ ivid Ti'lcirnvii, to the California

High\\a\ Commission for a term of

four years.

in mailing the announcement, the

Governor praised both men's contri-

butions to the board, and said, "We
are fortunate in having the services

of two men devoted to guiding the

state's growth while maintaining its

bcaut\-. I'ill Whitehurst lias met the

demands of commission work with

unbiased, forward-looking judgment.

He is a conscrxationist and business-

man, and so serxes the best interests

of the people of California.

"Jim Guthrie has been a pioneer in

highway devclopiuent through three

administrations, and has played an

integral part in shaping our transpor-

tation system.

"I feel we need their help in plan-

ning for the grow th of the future."

^^'hitehurst, a licensed mortician,

has interests in funeral chapels in Los

Banos, Dos Palos, Pirebaugh, and

Fresno; he is active in real estate and

M

JAMES A. GUTHRIE

ranching in the Fresno area, and \\'as

formerl)' a city councilman in Fos

Banos and Dos Palos. He is a member
of the Fresno Art Center, the Fresno

Sportsmen's Association, the Foresters,

the Farm Bureau Federation, the

Knights of Columbus, the .\merican

Legion, the V'eterans of Foreign

W ars, the Commonwealth Club, and

St. Mary's College Alumni. He was

first appointed to the Highwa\" Com-
mission in 196.1.

James Guthrie was born in San

Iiernardino in 1888 and has been a

resident there since, working for coni-

numitx and highway impro\ement as

an individual and as editor of the San

15ernardino Daily Sun niid Telegrin/i,

of which he is editor emeritus. He
ser\ed as president of the local cham-

ber of commerce and is a member
of its state board of directors. He is a

member of the advisory board of the

Automobile Club of Southern Cali-

fornia, the California Club, and the

Sutter Club.

Ciuthrie was appointed to the High-

wa\' Commission by former Cjo\ ernor

Earl Warren in 194.i and has served

continuousK since then.

WASHO Conference

Set for Santa Fe
T he 44th .Annual Conference of the

Western A.ssociation of State High-
way Officials is scheduled for Santa

le. \'ew Mexico, during the week
beginning Monda\', June 14, 1965.

C. Ta\lor Burton, ailministrati\e

consultant to the Utah Road Coiumis-

sion, is president of the 14-state organ-

ization, which held its 1964 luceting in

San Diego. Other officers are Charles

I". Shumate, Colorado State Highway
I\ngincer, \ice president, and George

i

Langsner, California Deput\' State

Highwa\- Engineer, secretary-treas-

urer.

Cieneral chairman for the 196.5 con-

ference is Robert W. De La Rue, ad-

ministrative engineer for the New
Mexico State Highway Department.

IN MEMORIAM
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District III

Otto F. Claussen, highway mainte-

nance man IIL

Kenneth L. Horgan, highway main-

tenance man III.

(Charles I". Russell, highwa\ engi-

neering technician I.

District IV

Marion P. Cunningham, senior ste-

nographer.

District VII

\'era L. Kat/ung, delineator.

Ben Kutukian, engineering aid II.

District X

Jethro C^ravens, high^\a\ mainte-

nance man II.

Alamo Snooks, highway mainte-

nance man 11.

District Xi

Ned H. Shobert, Sr., highwa\ held

office assistant.

Headquarters OflFice

Robert K. Breece, supervising high-

way engineer.

(^w en W. Russell, highwa\- engi-

neering technician I.

Shop 4

Kenneth R. Hull, garage attendant.
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SI Iprorm Paving—

2

By L. R

L. S.

(Second of *wo parts. See January-February

issue for Part One.)

Delivery of Concrete to Paver

Ccntral-niixcd concrete is delivered

to the paver in end dump trucks

wliicli hack into dumping position on

the suhgradc in front of tlic paver.

Xormall)-, the trucks operate on tlic

suhgradc onl\ for the Hmitcd distance

in front of the paver necessary tt) line

up propcrlx into dumping position.

In certain instances u liere space is

limited, the contractors are permitted

to use the suhgradc as a haul road pro-

\ided the trucks are nor loaded in

excess of legal load limits.

Gillis, Assistant State Highway Engineer, and

Spickelmire, Assistant Construction Engineer

CORRECTION
Two numerical errors slipped

through the first "Slipform Paving"

article in the January-February

issue.

On page 63, column 1, line 21,

"1,800,000" should be "177,000."

On page 68, column 3, line 12,

"60" should be "90."

Similar procedures are followed

w here the tilt-drum truck mixers are

used.

Divided Into Bays

I he front of the p.ucr is divided

into as man\- l)a\ s as there are lanes

being paved. Trucks back into one or

another of these ha\s to dump into

the receiving hopper. In order to pre-

\ent these trucks from coming into di-

rect contact with the paver the front

plate of the rccei\ing hopper in each

ha\' is moimted so that it slides freel\

backward and forward independent of

the for\\ard travel of the paver. Five

feet of travel between fi.xed stops is

pr()\ided. It is the responsibilitx of

the operator to control the forward

travel of the paver so that the sliding

plate is not against the backstops u hen

a truck moves into dumping position.

The dump men must balance de-

li\er\- of concrete across the width of

FIGURE 9—The sliding front plate on the slipform paver con seen just to the right of the three men in the photo below.



the paver and control the dumping
rate. An unbalanced load on the paver

nia>' cause loss of traction at one of

the tracks. This is especially true

when paving three lanes at a time.

Overloads, on the other hand, cause

large variations in the forces acting

on the concrete under the conforming

screed and may well result in loss

of traction at both tracks. The net re-

sult in either case is an area of exces-

sively rough pavement.

In steep terrain we ha\e found it

necessary- to run the paver downhill

\\ henever possible for similar reasons.

.\ recent project involving 6-percent

grades and 1 2-percent superelevation

is an example of three-lane-at-a-time

paving in mountainous terrain illus-

trating the point. Paving was first at-

tempted in an uphill direction <m a

6-percent grade. Difficult}' was im-

mediateh" encountered.

Loss of Traction

The main problem at first seemed

to be loss of traction, but with ex-

perience the dump men w ere able ro

overcome that by balancing the dc-

liver\ of concrete and controlling

dumping rate. \\'hile this improved

the result, the paving continued to be

unacceptably rough. Despite all his

efforts, the contractor was unable to

consistently meet specification toler-

ances until he changed the direction

of paving. Paving dow nhill resulted in

a reduction of the roughness of from
nine to about three inches per mile.

At sexcral points in our discussion

\\ c have indicated that the dumping
rate must be controlled. This involves

maintaining the truck cycle as uniform

and continuous as possible and man-
agement of the rate at w hich indivi-

dual trucks discharge their loads.

Reasons for the latter have alread\'

been discussed and need no further

elaboration. Maintenance of a uniform

and continuous truck cycle is impor-

tant for somewhat different reasons.

The most obvious, of course, has

to do with the economics of truck

operation. There are others which are

equally compelling. .Most relevant is

the adverse effect on pavement

.smoothness produced by rcpeatedl\-

stopping and starting the paver. It is

practically axiomatic that the most
satisfactory results arc obtained a\ here

Morch-April 1965

FIGURE 10—A taut stringline is used to measure subgrade.

tiic paver is maintained at uniform

speed. Since this, though, is dependent

upon a uniform truck c\clc. it is not

always possible to attain. As a relative

matter, it is much better practice to

slow the paver to a creep rather than

stopping it completely during an\

break in the truck cycle. But. this is

onK" an expedient and not a substitute

FIGURE 11—A c/oseop o^ the pavement edge
immediately behind the slide forms.

for properls' balanced and supervised

trucking operations.

Grade Wires

Piano \\ ire stretched tautly betw ccn

steel stakes parallel to, and offset

from, each edge of pavement is used

to provide grade and alignment con-

trol for the paver. These grade and

alignment reference lines are com-
monly called "grade wires." They
must closeK" parallel the desired pro-

file for the edges of pavement. In

practice, this means they are installed

first by accurate measurement from
the engineers' survey stakes and, sec-

ondly, by carefull\- sighting along the

wire, correcting for any discrepancy

cither in the measurement or in the

survey stakes.

The grade \\ ires are offset approxi-

mately 30 inches laterally to provide

room for the pa\ cr tracks, and ap-

proximately 8 inches vertically be-

cause of the location of the grade

sensors. Since the position of the grade

sensors can be readilv adjusted up or

down through a range of eight inches

or so. the vertical offset to be used

must be decided at the beginning of

the job.
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FIGURE 12~This sketch shows ihe makeup oi ihe spring-loaded side forms.

FIGURE 13 Measuremcnl ot pavement thickness is accomplished by two techniq

above photomontage. Measurement by stabbing with a steel rod is shown in top

ment oi completed surface by measuring down from a stringline is shown in th

ues OS shown in the

two photos. Measure-

e bottom photo.

Because the pavement on many
projects is interrupted, frequently by

t)ridge decks at grade, there may be

a tendency for one reason or another,

to use a different vertical offset in

the installation of grade wires for

some of the isolated segments of pave-

ment. It occurred on one of our proj-

ects with ver\- painful results. The
vertical offset, in this instance, was

established at eight inches. For some

reason, the contractor changed the

offset to seven inches in the area be-

tween two bridges, a distance of ap-

proximatcK SOO lineal feet. Although

all key personnel knew of this change

and had been briefed to adjust the

grade sensors accordingly, it was en-

tirel\" forgotten in the confusion of

mo\ing the pa\er across one of the

terminal bridges. The result was SOO

feet of 24-foot-wide pavement one

inch deficient in thickness.

Survey Stakes

As mentioned earlier, the grade

wires are sighted to detect and correct

ff)r any discrepancies in the survey

stakes. Needless to sa\-, such discrep-

ancies are an ever-present hazard, and

this hazard is incurred with each set

of stakes used. If separate sets of

stakes are used for the subgrade and

the pavement, discrepancies bcr\\een

the two sets will affect riie thickness

of pavement.

For this reason, it is highly desir-

able to use the same survey stakes for

both purposes. In practice, this means

that horizontal offset of the grade

wires from ah^c of pavement is con-

sidered w lien locating the stakes at

the subgrade preparation stage. It is

preferable that they be at the same

offset so that a direct vertical meas-

urement alone is reijuireii to set the

grade wire.

Subgrade preparation

In Cl.ilifornia, subgrade for concrete

pavement is prepared by constructing

a cement treated base to close toler-

ances for grade and cross-section. The
treated base is re(]uired to extend one

foot bcNond each pa\ement edge.

Ihis is considered sufficient to over-

come edge pumping, but it is not suf-

licient to extend the treated base to

the full w iilth of the paver tracks. In

some instances, therefore, contractors

70 California Highways and Public Works



ui\c extended it at tlieir cost ;in nd-

iitioiKil Ci to 12 inclics to provide ;i

niooth, linn track (wtii -.irc;! for the

);i\er to travel on. liiesc arc exccp-

ionnl cases, though; in most instances,

he untreated shoulder material com-

nictcd to proper grade has been ade-

]uate.

One of the more important proh-

ems with slip form paving is the dif-

icult\ of suligrading the base to the

"er\' tight grade tolerances requisite,

t has \et to be complctel\' resoKed.

In an attempt to overcome it, most

)f our contractors are now emplo\'-

ng automaticallv controlled sul)grad-

ng e(]uipment. Sensors and grade

Aires similar to those on the paver are

ised.

The most successful procedure at

)resent in\()lves subgrading for the

reated base as carefull\ as for the

lavement. When a uniform thickness

)f base is placed and compacted only

light trimming is required to ol)tain

ubgrade to reasonabl\ close toler-

inces.

The primary control of pavement
hickness is established by making
:ertain that the subgrade is at a niini-

num offset belo\\' the grade wires at

ill points. This is accomplished b\-

itretching a string taut over the grade

vires M periodic intervals and meas-

iring down to the subgrade every

:wo feet transversely. High spots are

:hen cut.

Side Forms

The length of sliding side form was
1 subject of much concern to us five

rears ago. Our concern was reflected

n a requirement on our initial proj-

ects that 90 feet of trailing form be

used. The thought was that the pave-

ment edges would slump awav if

they were not supported by at least

that length of side form. We soon

learned that reducing the length of

side form resulted in less rather than

more edge slump. AccordingK', our

current practice is to use only that

length of form necessary to support

the edges under the pa\er itself.

Proper design of the side form sec-

tion proved to be a more troublesome

problem than the length of form to

be used. The original design provided
tor forms ot monolithic cnxss section

rigidly attached to the paver screeds,

hi depth they were only slightly less

than that of the pavement. This was
intended to allow them to clear the

subgrade but prevent excessive waste

of concrete. Thcv' were impractical

because the\' "bottomed out" on local

high spots in the subgrade or on par-

ticles of the coarse aggregate w edged
betw een the forms and the subgrade.

The paver would then be lifted above

grade, causing roughness in the pave-

ment. \ floating action uouUi also be

induced by the extra concrete under

the screeds, thus extending the area of

roughness.

The solution finall\ devised was a

two-piece, spring-loaded form design

as illustrated in Figure 12.

A\'ith forms of this design, the

upper part is attached to the screeds.

The lower part slides on and adjusts

to variations in the subgrade, without

exerting excessive uplift pressure on

the paver. Excessive waste of concrete

either over or under the side form

FIGURE 14—A sketch of the rotating screed and pan float arrangement.

is prevented, and local high spots in

the subgrade do not result in rough

pavement.

Internal Vibration

Internal vibration, as used on slip-

form pavers of the type employed for

rhrec-lane-at-a-time paving, serves two
distinct purposes. It compacts the plas-

tic concrete and overcomes surface

tearing under the conforming screed.

Karly in our experience we con-

ducted laborator) studies to determine

what minimum amplitude and fre-

([uencv were necessarv to adequately

compact concrete. These studies indi-

cated that a frequencv of 5,000 vibra-

tions per minute is the practical mini-

mum, and that the amplitude should

be sufficient to be perceptible on the

surface of the concrete more than one
foot from the vibrating element.

in practice, the.se minimum require-

ments are fulfilled bv a series of spud-

type vibrators mounted in the receiv-

ing hopper of the paver. They are

spaced laterally at .^0-inch intervals

and positioned ahead of the conform-
ing screed at a distance approxi-

mately equal to the thickness of

pavement. The latter dimension, de-

termined empirically, is somewhat
critical. If the vibrators are positioned

too closely to the screed, the surge

behind the screed is uncontrollable.

If moved too far ahead of the screed,

the load on the paver is greatly in-

creased and excessive tearing of the

surface is incurred.

The second purpose of internal vi-

bration, as stated, is to overcome
surface tearing. This is accomplished

with a tube-type vibrator mounted
along the entire width of the con-

forming screed at the leading edge.

There is approximately two inches of

clearance between leading edge and

the side of the tube, and the bottom
of the tube is about one-fourth-inch

lower than the screed.

Manufacturers have made deter-

mined efforts to accomplish both of

these purposes with either the tube

vibrator or the spuds rather than using

both. All of these efforts have failed.

Father the compaction is inadequate,

tearing is not adequately overcome, or

the amount of surge behind the con-

forming screed is uncontrollable.

Furthermore, the ability to compen-
sate for variations in the concrete at

\Aarch-April 1965 71



tlie paver, as discussed more fiill\

Inter on, is impaired.

Frc(]uenc\' of the tiil)c vibrator

need not be tlie same as for tlie spud-

type vibrators. Best results iiave been

obtained where means are provided

for the pa\cr operator to reaiiils' var\'

it between .>,()0() and 5,()(K) vibrations

per minute. This permits the operator

to compensate for variations in con-

crete consistencv; decreasing the fre-

(|uency u hen the mix becomes wetter

and surge behind the conforming

screed increases, or increasing the fre-

i)uenc>' w lien the mix is dryer and

tearing of the surface is encountereti.

When a rotating screed is used

heliiiul rile conforming screed the op-

erator can iuiige w !icn and how ro

vary the frequencx by the amount of

grour carried ahead of the rotating

screed. An increasing amount of grour

is a signal to decrease the frequency,

and conversel\ for a decreasing

amount of grout.

Several ot the paver operators have

become verv skillful at this and are

often able to anticipate adiustments

by the appearance of the mix in the

receiv ing hopjier. Careful attention to

the techniiiue can result in a signifi-

cant improvement of the pavement
smoothness.

Surveillance Sensors

Another techni(|ue practical hv

contractors is that of stationing men
at each sitlc of the paver to continu-

ouslv attend to the operation of the

control sensors. Many things can
cause these sensors to get off the

grade wires. A few moments of oper-

ation with anv one of the sensors off

the wire can produce roughness in

the pavement requiring costiv correc-

tive measures. This is so costl\ as to

more than offset the expeiise of two

men to insure that it does not happen

in the first place.

Pavement Thickness

Measurement of pavement thickness

is accomplished by two techniques:

stabbing the actual depth of concrete,

anil measuring down to the coinpletei.1

surface from a strinuline.

FIGURE 15~Pipv floating is accomplished by manually towing a six- or eight-inch aluminum pipe forward and backward over the surface with the pipe posi-

tioned diagonatly across the slab.
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FIGURE 16—Two burlap drags are drawn longitudinally over Ihe sur/oce ^o produce a nonskid fexiure.

Stabbing the depth of concrete is

Derformed at random locations imme-

Jiatelv behind the paver. A calibrated

;teel rod one-eighth to one-fourth

nch in diameter, which is marked to

ndicate the proper depth, is inserted

;arefully into the concrete and

worked down until the end touches

:he subgrade. This technique is not

Dtecise, but it will quickly show up

jross errors.

For more precise determination,

Tieasurements are made of the com-

aleted surface from a stringline

stretched taut over the grade wires.

The same locations at w hich the sub-

grade was measured are used so that

the pavement thickness can be calcu-

lated by direct comparison of the

data.

FIGURE 17—A closeup of a longitudinal joint

installer.

Final Finishing

The final operation ^\"ith the slip-

form paver is to float the surface util-

izing several pan floats, or the combi-

nation of a rotating screed and a

single pan float, \\ hich are attached to

the paver. This removes minor imper-

fections and fills torn areas in the

surface.

Final finishing consists of floating

the surface with a pipe float, touching

up and rounding the edges, and tex-

turing the surface.

Pipe floating is accomplished by
manual!)' towing a six- or eight-inch

aluminum pipe forward and backward
over the surface with the pipe posi-

tioned diagonally across the slab. This

action develops a small amount of
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grout to climinntc minor imperfec-

tions and produce a uniform surface

appearance.

Many contractors find it advanta-

geous to straightedge the surface at

this time when irregularities can read-

ily be removed by the finishers. A 25-

foot bo\\-t\pe straightedge w liich

utilizes a piano wire lias been found
to be effectixc.

It has been mentioned that reducing

the length of side form reduces the

amount of edge slump. While this is

true, there is normally some slight

amount w hich seems to be unavoid-

able. It can usuall\- he corrected by
careful operation of the cdgers used

to produce a '4 -inch rounding. AVhere
this is not effective, a slight amount of

fresh grout is worked into the

surface at the edge.

Finalls', tuf) burlap drags are drawn
longitudinally o\cr the surface to pro-

duce a nonskid texture, and the cure
is placed. \Miite pigmented liquid cur-

ing compound, sprayeti by machine at

the rate of one gallon per I.>0 square

feet, is univensally used as the curing

medium.

Joint Construction

I- or some \ears prior to introduc-

tion of slipform paving methods, Cali-

fornia's joint practice was standard-

i/cti. Longitudinal and transverse con-
traction joints were .sawed. Contact
joints were used between contiguous
paxement slabs where the\- were
placed at different periods, and at

night joints. I'.xpansion joints were
used onl\- where structures inter-

rupted the continuity of the pave-
ment.

FIGURE 18 Jicban lor longiludinal joinli ore placed by mec/ionico/ inslo/fers /oco(ed in front of (he
conforming screed of f/ie poror oncf ore oulomolicolly actuated by a triggering device on (fie Irock

assembly.

Dowels and joint assemblies were
not used. However, tie bars .^0 inches

long were placed acro.ss all longitu-

dinal joints and at all trans\crsc con-
tact joints. These bars of '.-inch re-

inforcing steel were spaced at .U)-inch

intervals.

Slipform methods made it feasible

rii substitute a joint insert for sawing
in rhc construction of longitudinal

contraction joints. A continuous strip

of 4-niil-thick polyethylene plastic is

now inserted by use of a \ ibrating

keellikc de\ice attached to the paver.

One of these installing devices is used
for each longitudinal joint. The plastic

strip is two inches wide and is pro-

vided in ^OOO-foot rolls. It is installed

in a vertical position w ith the top edge
at or just below the pavement surface.

Sawing is still the conventional

means of constructing transverse con-
traction joints.

Expansion joints are used onl\- at

structures, as before. How ever, since

the slip form paver cannot place pa\e-

ment flush against bridge pa\ing
notches, the practice has developed of

leaving a gap of approximately 20

feet at each structure approach. These
gaps are later placed and finished, us-

ing hand methods. This operation

takes a great deal of care to avoid un-

acceptable roughness. Often these

areas, and the night joints, are the onl\

one requiring grinding to meet
smoothness specifications.

lie bars for the included longitudi-

nal joints are now placed b\' mechan-
ical installers on the paver. They are

located in front of the conforming
screed and are automaticallx' actuated

b\' a triggering device on the track

assemlily. This establishes the 3()-inch

spacing. The most successful installer

used is a h\draulic ram assembly

w hich is mounted on the back plate of

the receiving hopper as shown in

Figure IS.

Smoothness Measurement

It has been found desirable to de-

termine compliance with smoothness

requirements as earlx: as possible. This

is accomplished hv use of the Cali-

fornia-t\pe profilograph which is es-

sentiall_\ a 2.5-foot-long beam with a

recording wheel at the midpoint and

multi[)le support wheels at each end.

It is operated over the pavement as

soon as the concrete has hardened
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jURE 19—A Catifornia-type profilograph, used to

fficiently to support the instrument,

lually during the morning of the first

ly following placement.

A continuous chart is obtained

hich is analyzed quantitatively. The
imerical indices derived b\" this test

"ocedure must comply with specifi-

tion tolerances.

There is reason to believe that the

;velopment and use of this profilo-

aph has had an important influence

)on a slipform paving in California,

ot onl\- has it made possible the es-

blishment of a standard of accept-

ile performance; it has also provided

means of qualitatively appraising the

iving operation. The trace produced

1 the profilogram represents a very

ose approximation of the intimate

ofile of the pavement. As such, it

in be used to examine the effect on

ivement smoothness of adjustments

the paver, condition of the track

determine pavement smoothness, is operated over the

cienfly to support the instrument.

path areas, superelevation and profile

grade, operating conditions, and other

pertinent factors.

In effect, it is a permanent graphic

presentation, foot b\" foot, of the

paver performance with respect to

surface smoothness. Used ^\'ith the log

mentioned earlier, and supplemented

with a detailed on-site inspection, it

has materiall)" contributed to progress.

Summary and Conclusions

1. In five years slipform paving has

become the most common technique

used to construct concrete pavement

in California.

2. Cost estimates and the trend of

bid prices indicate cost savings in ex-

cess of one dollar per cubic yard.

3. A higher level of technical abil-

ity" is required of supervisors, opera-

tors and maintenance personnel.

surface as soon as the concrete has hardened suffi-

4. Equipment manufacturers must
be able to provide technical assistance

in the maintenance of equipment.

5. Qualit\- and uniformit\- of the

concrete must be carefull\' controlled.

6. The subgrade must be very ac-

curately graded, and improved sub-

grading equipment must be developed.
". Increased production is not only

possible but it is necessary to exploit

the full advantage inherent in the

method.

8. Proper use of internal vibration

is essential for satisfactory concrete

density and pavement smoothness.

9. Accurate adjustment and con-

stant surveillance of automatic control

elements are vital.

10. Pavement smoothness should be

measured and recorded in a manner
which permits adoption of rational

standard of performance requirements

and an earh' quantitative and qualita-

tive appraisal of results.
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Major Highway Job Complefed in

Sacramento County Master Plan

By A. F. EFFINGER, Resident Engineer, Sacramento County

One ot the miijiir

DlS'lRlcr construction con-

tracts ro he com-
pleted in the 1964

program for the

development of

Sacramento Coun-

ty's Master Plan of

Streets and High-

ways, was a federal

aid secontlary project known as the

Dillard Road Extension, two nulcs

cast of Sloughhousc.

A portion of FAS Route 122 3,

located in the eastern part of the

county, the extension commences at

Meiss Road ami continues 1.42 miles

north, crossing the Cosumnes Ri\er,

and connects with State Highwa\
Route 16 (Jackson Highway), as

shown on the accompanying map.
Ultimate plans call for further exten-

sion northerly to a junction with I'".\S

Route 1096 in the Folsom area. With
the present lapid growth of Sacra-

mento County expected to continue,

an increase in traffic on this route can

be anticipated due to development of

residential subdivisions, commercial

centers and industrial areas.

The project, which connects with Highway 16, oho includes construction of o bridge over the

Cosumnes River.

Replaces Substandard Road

The new alignment replaces an

existing portion of narrow, substand-

anl highway having poor vertical

alignment, horizontal curves of 50-

1 00-foot radius, and subject to periods

of flooding from Deer Creek, a

tributary of the Cosumnes River.

Depending on the severity of the

flooding, the highway was either

clo.sed or its use greatK' impaired on

an average of twice each year. I,o-

Looking northward along Diltard Rood toward the Highway 16 junction.

lb California Highways and Public Works



lUcd iihout two miles downstream

rom the new structure, the existing

hrough steel truss bridge \\irh timber

pproach spans, was constructed about

906 and proxided the only river

Tossing for man\- miles between the

lommunity of Sloughhouse and the

djacent agricultural area. Presently

)osted for a 12-ton load limit, the

)ridgc will continue to serve light

oca! traffic.

Constructed by A. Teichert & Son,

nc, Sacramento, at a cost of $309,200,

he new roadway and structure is

ocated on one-half of a 110-foot

ninimum right-of-way so that a par-

llel roadwa\' can be constructed in

he future to obtain a divided multi-

anc facilit\". The initial two lanes

:onstructed to FAS standards, consists

)f 24 feet of asphalt concrete on a

6-foot roadwa\-, minimum curve

adii of 2,.^00 feet and ma.ximum

grades of 2.86 percent.

Resting on steel H-piles and sup-

)orted on concrete wall piers, the

ive-span reinforced concrete T-beam

)ridge, 350 feet in length, provides a

rlear roadway width of 28 feet bc-

ween barrier railings.

Designed for 33-Foot Clearance

Since it is subject to uncontrolled

iood discharges, the structure was
iesigned for a streambed clearance of

'<} feet with a four-foot minimum
ligh water clearance, capable of pass-

ng a l-in-50->-ear flood of .>5,000

econd-foot. .-K repetition of the 1955

> 1

..^^

To simplify placement of concrete for the superstructure, the contractor resorted to an elaborate portable

conveyor belt system.

flood occurred in December of 1964

when torrential rainfall produced a

discharge estimated to be about 45,-

000 second-foot without damage to

cither structure or highway, both of

which remained open to traffic.

Standard construction methods
were employed by the contractor

througliDUt all phases of the project

except in the case of the superstruc-

he Dillard Road reconstruction looking north toward the bridge over the Cosumnes River in the distance.

Grading for future addition of northbound lanes can be seen to the right of the roadway.

ture concrete. Due to the location of

the structure and with expected in-

creases in river flow, the contractor

decided to make the entire super-

structure pour in one operation in-

stead of several pours. Conventional

methods of placing, using cranes or

buggies were not considered feasible

due to the size of the pour.

To place the 64.3 cubic \ards of

concrete, the contractor used twelve

3 2 -foot electrically operated convey-

ors.

With the conveyors set in position

along centerlinc of the deck, concrete

was discharged from the transit trucks

dircctK- to the conveyor system at

Abutment 6, then carried to its point

of final deposit commencing at Abut-

ment 1 . The telescopic features of

each conveyor, plus pivoting support

frames, permitted the girder stems to

be poured in advance of the deck

section without too much difficulty.

At an average of 56 cubic )ards

per hour, 1 1 '2 hours were required

to complete the successful pour. A
standard vibrating strikeofF and longi-

tudinal floats were employed for fin-

ishing operations.
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Route Adoptions Commission Adds 50 Miles

Of Freeways on Five Routes

At its meetings in Janiiar\- and Feb-

ruar\', the California Highway Com-
mission adopted locations for 50 miles

of free\\a\"s on five routes.

The commission also reaffirmed an

earlier adoption of }.6 miles of Route
lis in X'entura Counr\', following a

second puhlic hearing b\' the commis-

sion itself in January, and revised a

two-mile section of a freeway loca-

tion on Route 1 in Los Angeles

Count\' that it had adopted last Sep-

tember.

Ihc v6-milc segment in \'cntuia

Countv, bctw ecn First Street and Pat-

terson Ranch Railroad Spur near Fapo

Street in the Simi area, is part of a

I2.2-milc section, between .Madera

Road in \'entura Count\' and 0.^ mile

west of De Soto Street in the Chats-

worth area of Los Angeles Count),

that was adopted in March 1962.

Fht commission had held the sec-

ond public iicaring to consider a pos-

sible shifting of the adopted route

slightl\ to the north w hich had t)ecn

recommended b\' the State Highway
Engineer. His recommendation, in

turn, had followed a public hearing

on the matter conducted b\- the Divi-

sion of HighwaNs in Simi in March
1964.

In reaffirming the original adoption,

the commission concluded that no
substantial changes or new evidence

had developed to warrant a change. It

also noted that w hile the ownersiiip of

the greatest number of acres affected

Previously Adopted

Pfeifiousfy Adopted

Point

Mugu

tm-

Int Dume

by eiriicr routing favored the rc\ ision.

the greater number of individual pi'op-

ert\' ow ners faxored retention of the

adopted route.

The commission had adopted a 2.^.3-

mile location for the Route i Free-

wa\', between .Malibu Can\on Road

in Los .-Xngelcs Count\- and Calleguas

Previously Adopted'^

USS-

^^ ^ PENITENTIARY AVE.

Proposed Route

ALGODONES
RD
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Creek in \entura County, at its Sep-

tember 1964 meeting. However, it had

ordered a restud\- of the adopted

route and a possible alternate for a

two-mile section ( berw een east of

Busch Drive and west of Trancas Can-

\on Road) in the .Malibu area because

of recent residential construction

along the adopted line near Trancas

Canyon.
Of the t\\o. State Highwa>' Engi-

neer J. C. \A'oniack had recommended
the alternate which would bypass the

recent development to the south, re-

quiring 36 fewer improvements and

saving S.vlOO,000 in costs. He said the

alternate, identified as "Connector

Seven" at a public hearing conducted

by the Division of Highwa) s in Los

Angeles in December, would provide

comparable traffic service, and w ould

have more favorable grades, thereby

reducing cuts and fills.

In other freeway adoption actions,

the commission located routes as fol-

iow's:

El Dorado Comity: 24 miles of US
50 between Riverton and one-half mile

east of Phillips, completing freeway

location for the entire length of this

route between Sacramento and the

Nevada line.

Trinity County: 13.8 miles of Route

3 between 4.6 miles north of Coffee

Creek and the Siskiyou countv line.

Imperial County: 6.3 miles of Inter-

state 8 between west of Algodones

Road and the Arizona border at Yuma,
connecting with a routing proposed

by the Arizona Highway Department.

San Diego Comity: 4.1 miles of

Route 125 between Blossom Lane in

the South Springs \'alle\" area and

Interstate 8 in La Mesa.

The commission also adopted as

conventional highways:

Santa Barbara Comity: A 0.2-mile

revised routing of Route 224 between

US 101 and Carpinteria Beach State

Park.

Los Angeles Comity: 0.4 mile of

\'ineland Avenue in Los Angeles be-

tween the Hollywood Freeway and

Lankershim Boulevard as Route 1~0.

(In a related action, the commission

relinquished the portion of Lanker-

shim Boulevard between the Holly-

wood P reeway and \'ineland Avenue,

formerly part of Route 170, to the

citv.)

DEPARTMENT MARKS RETIREMENT OF 46 EMPLOYEES

District I

George C. Abarr, highway foreman,

36 \ears; Leonard E. Craig, highw a\

maintenance man II, 30 years; Edw ard

J. Doering, highway maintenance man
II, 28 years; B\ ron A. Griggs, high-

wa\' foreman, 24 >ears; Lloyd A.

.Moore, highway maintenance man II,

31 years; Norman A. Pratt, highw a\

engineering technician I, 9 years; Lyle

G. Schlosser. janitor, 5 years.

District II

W . Hiram Bartlett, highwa\- engi-

neering technician I, 39 years; Ora
Harold, highway maintenance man II,

18 >'ears; James C. Phipps, highw a\-

foreman, 1" \ears; Chester D. \\'ag-

ner, highway maintenance man II. 33

years; Arthur F. AA'augh, highway
maintenance man II. 15 years.

District III

DeW arrcn Bridges, delineator, 8

\xars; John W". Colman, highwa)'

maintenance man II, 1 1 years.

District IV

Ro\' E. Hansen, highway mainte-

nance man III, 29 years; John F. .Mad-

den, associate right of way agent, 10

years; Wilder G. .Morey, associate

highway engineer. 30 years; Joseph J.

O'Connor, highway landscape mainte-

nance man, 2 years; William Sadler,

highwa\' landscape maintenance man,

5 years.

District V

Gains W. Abraham, highw a\" fore-

man, 28 years; Ralph J. Moon, high-

way maintenance man II, 33 years;

Mabel L. Rianda, intermediate clerk.

8 years.

District VII

George C. Ebling, highwa>' engi-

neering technician, 4 years; Eula C.

Jacob, supervising account clerk II,

40 years; John R. Rouppe, highway
maintenance man III, 26 \ears.

District VIII

\\ a\ ne H. Crawford, senior high-

way engineer, 35 years; .Mary B.

GafFko, varitypist, 9 years.

District IX

Dais\ M. Powers, highway field of-

fice assistant, 17 \ears.

District X

I heodore L. Ashworth, highway

foreman, 37 years; John T. Houlihan,

highway foreman, 36 years; Francis P.

.McHugh, assistant highway engineer,

9 years; Gloria F. Ruff, dispatcher

clerk, 9 years.

Headquarters Office

\\ ilson A. .Madsen, highwa>" engi-

neering associate, 15 years; Henry C.

McCarty, principal highway engineer,

34 years; Joseph J. Ralph, audiovisual

assistant, 17 years; Ferdinand J. \'ol-

kert. senior highway engineer, 30

\ears.

Bridge

Bo\ ington J. Chrysler, highway en-

gineering technician I, 19 years; Ila E.

Stephenson, senior account clerk, 21

\ ears; Everett L. Walsh, supervising

bridge engineer, 36 years.

Materials and Research

John R. \'incent, assistant steel in-

spector, 10 years.

Shop 2

John .M. Harris, highway equipment

superintendent II, 22 \ears.

Shop 5

Harry J. Kohlstedt, automobile me-

chanic, 31 years.

Shop 7

Pierre O. Parish, automobile elec-

trician, 22 years.

Shop 8

.Mar\ F. Milnor, accounting tech-

nician II, 3" years.

Headquarters Shop

Harold L. Emrick, highway me-

chanic foreman, 23 years; Ella .Mae

\\'ilson, intermediate account clerk,

14 years.
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:)mith River

"Before and after" photos of US
Highway 199 in the Smith River
Can\on. Upper photo was made on
January 18, 1965, when subgradc was
partially rebuilt, and lower photo,
showing completed highwa\-, as yet
unsurfaced, but carrying normal traf-
fic, on February 24, 1965. (See article
beginning on page 2.)
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The extensive cuts and fills involved
in widening \\'ald() Grade on L'S 101

north of the Golden Gate Uridge a

decade ago were so impressive that

the Aluscum of Modern Art in New
\"()rk Cit\- was prompted to include

this project in an exhibition on 20rh
Ccnrurx engineering feats. Although
it w as difficult to realize at the time,

the handiw ork of nature was to pla\

an important part in the final appear-
ance of the slopes. Native shrubs and
grasses seeded during construction
have now mingled w ith other natural

growth to provide greenery which
unifies engineering and aesthetics.

The Natura

Restoration of

Waldo Grade
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Yubd P,dSS
Four Miles of Highway 49

Improved in Sierra County

By CHARLES H. CHAPPELLE, Highway Engineering Associate

Four miles of

widened and re-

DISIHK;!' aligned State High-

way 49, built to

two-lane cxpress-

\v a >' standards,

were completed
last summer in

mountainous cen-

tral Sierra Counts-

through some of the most scenic

country in the state.

The project is a classic example of

the careful planning and design of a

rural two-lane mountain iiigh\\a\'

which is a part of both the California

freeway and expressway system and

the scenic highway system—\\hcrc the

natural scenic beauty and unspoiled

atmosphere w ere protected and in fact

enhanced.

Recreational areas and points of

historical interest were not only pre-

served, but actually made easier to

get to. Access to the highway is con-

trolled b\- limited drivew a\s and pub-

lic road approaches, and there is no

conflict with the iiighway's duty to

provide an ade(]uatc trafficway, and,

at the same time, insure availability to

the wide range of fishing, iiunting

and vacation spots.

Historic Highway 49, promoted as

the .Mother Lode Highway by the

Golden Chain Council, extends some

31.^ miles north froiu Oakhurst at the

junction of Highwa\- 41, south of

Yosemite National Park, to \'inton in

Plumas County at Highway 70. The
entire road was included in the scenic

highway system by the 1963 Legis-

lature, and the portion from .Auburn

to X'inton is a part of the freewa)'

and cxpresswa\' system established in

1959.

(For the histor\- and detailed status

of Highway 49, sec "Highway
Through History" in Jul\-.-\ugust

1963 California Highii-ays and Viiblic

Works.)

A secfion of ^he new Yuba Pass highway through a densely wooded area. Road af right ts private.

A typical section of the old highway before widening and improvement. Slope cuts (right) were through

old glacial material of round, loosely packed roclcs which presented a tough maintenance problem of

constant sloughing and falling rock resulting from the freezethaw cycle in winter and spring.
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Canyon Often Steep, Narrow

There are 65 miles of the route in

Sierra County—from Yuba County on
the west to Plumas County north of

Loyalron in the northeast. iMost of

High\va\" 49 in western and central

Sierra County, between the Yuba
County line and west of Yuba Pass,

shares a narrow and often steep can-

yon with the North Fork of the Yuba
River through both the Tahoe Na-
tional Forest and private land.

The section Mhich is the main topic

of this article reaches from a point

beginning 0.7 mile east of Sierra City

to old Bassetts Station, and is known
locally as the Yuba Pass Highway-.

Sierra City, an unincorporated com-
munity of about 225 persons, is 12'/2

miles east of Downieville, the county

seat. Yuba Pass is seven miles east of

Bassetts (see maps).

Elevation at the beginning of the

project is 4,575 feet above sea level,

and at Bassetts, 5,378. Yuba Pass, over

the top of the Sierra Nevada range,

is at elevation 6,708.

The Yuba Pass Highway passes

through an increasingly popular tour-

ist and vacation area due to its natural

scenic grandeur and recreational op-

portunities. Best known, and perhaps

most frequented, is the Sierra Buttes

recreation area north of Bassetts via

Gold Lake Road—a region of 29 high-

altitude lakes and 400 miles of streams,

draining mosth' into Salmon Creek

which flows into the North Yuba
River. Among the most popular are

Sardine Lake and Gold Lake. The
latter drains into the Feather River

PROJECT AREA
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in Plumas Count\
Creek.

by w a\- of Frazier

An aerial view looking eastward up the North Yuba River canyon near the eastern end ol the pro\ecl.

An aerial looking westward from the east end ol the projec*. The thin line across the lace ol Sierra
Bulles (background) ii a rood lo a mine built in 1878.

Good Fishing, Campgrounds

The region is an area of excellent

fishing and features numerous public-

campgrounds under U.S. Forest Serv-
ice supervision, and many private

resorts.

In fact, the count\- itself w as named
after the Sierra Buttes (peak elevation

8,752 )-the majestic, towering land-
mark visible from this stretch of high-
\\a\-. I'hey are strikingly dramatic
when capped ^\•ith snow against a

crystal blue sky.

Of historical interest is that gold
was discovered in the North Yuba
country in 1849, and in \S69 the

"Monumental Nugget," weighing 141

pound.s, was found at Sierra Citv. It

was one of the world's largest.

In gold rush times some of the

roads, little more than widened trails

in some cases, were subject to tolls

and located on the south side of the

river. The present route, on the north
side of the Yuba, was first graded in

1924-25 as a forest highway project.

In 1937 rvvo inches of gravel base and
two inches of road-mixed gravel was
placed bv the Division of Highways.

Little improvement has been made
since then. State maintenance forces

have continued to reprocess and parch
to keep it traversable. Some widening
w as done in places.

Improved Alignment

Prior to the recent contract, road-

wa\- width was from 16 to 20 feet

and, although the new section gen-
erally follows the old—crossing and
recrossing it—many improvements in

alignment were made for better sight

distance, more comfortable riding, and
safetw

The former 3()()-foor minimum ra-

dius curves and grades of up to 7

percent were replaced with S50-foot

minimum curves, to provide a 50-mph
design speed, and a maximum grade
of 6 percent.

The new stretch is a 32-fo()t all-

paved section with two inches of

asphalt concrete over six inches each
of aggregate base and subbase. Also
part of the c( .itract w as a new rein-

forced concrete box girder bridge
over Salmon Creek in the eastern

quarter of the project. Built about

California Highways and Public Works



JO feet downstream from tlic old

ridge, completed in 1932, it is ;i

iree-sp;in structure, 252 feet in length

id j!2 feet \\ide.

At picturesque Big Springs, about

lidway in the job, a paved safety

;st area was provided for off-high-

'ay parking. Big Springs is in effect

group of small, sparkling waterfalls

jursing over moss-covered rocks

u-ough wild fern and azaleas at the

de of the road. The water is deli-

ous—the overflow from two springs

igher above the highway on the

lountainside—a favorite stopping and

atering place for generations of

lotorists and the pioneers before

lem. Tiie runoff is carried beneath

le parking pad and roadwa\' into

le Yuba River b\ a cuhert.

Flood Danger

Although usually peaceful, the

lorth "S'uba can become one of the

'ildest and swiftest rivers in the north

ierra area under flood conditions,

.nd, since the highway is alongside

: many points, it was a challenging

esign problem to provide protection

a;ainst this river which, when rag-

ig, can move SO-ton boulders with

The Big Springs safety rest area looking east. The paved parking area is actually a reconstructed

portion of tfie old f)igtiway.

ease. In addition, the river had to be

realigned at three places to accom-
modate line changes in the roadway.

Contractor for^the $1,450,000 job

was .McXamara Corporation Limited

of Burlingame, a Canadian firm of

Toronto, Ontario. General manager

was C. A. Peterson, and superintend-

ent at completion was Red Reusser.

Construction engineer for the state

was Don Young. Kenneth R. Bailey

was State Bridge Department repre-

sentative and the author was resident

engineer.

For an additional three-quarters of

a mile, as the second phase of work
in this area, construction is expected

to start later in the \-ear on the piece

from Sierra City to the beginning of

the completed unit (see map). It, too,

will be a 32-foot section. $190,000 has

been budgeted.

" ^
"W|%

The new Salmon Creek Bridge, looking east. The old bridge, built in 1932, was about 400 feet upstream (left and was demolished.
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Bradley-Sdn Ardo hAonierey County Gets

12 Miles of New Freeway

By ROY E. ALDERMAN, District Construction Engineer

Coinpk'tion of 12

miles of new free-

DlSTKIcr ^vay between Brad-

ley and San Ardo
in Monterey
County last year

reduced by approx-

niatcly one-fourth

the remaining two-

lane liigli\\a\ on

US 101 in District 5.

The area surrounding tiiis section of

US 101 is devoted to grain farming

and grazing. Individual land holdings

are gcncralK' large, consequentl}', the

population density is quite low. The
onl\- land use other than agricultural

is the San Ardo Oil Field. The oil field

is located in the northern third of the

project, with oil wells on both sides

of the highway. This field has been

operating for many years and appears

to be fully e.xploitcd.

The old highwa\- was constructed

under two contracts; the north half

was a part of a project completed in

1933 and the south half w as completed

in 1937. Both contracts called for a

36-foot roadway with two lO-foot

lanes of portland cement concrete and

oil treated shoulders.

First Self-loading Scrapers

The 1933 contract is believed to

have been the first contract in this dis-
rhe new Bradley-San Ardo US 101 freeway looking southward from above fhe Son Bernardo Overcrossing.

Salinas River at left.

Limits of the freeway protect were from 1.2 mites north of Bradtey la 1.7 miles south of San Ardo in Monterey County.
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Looking eastward along Jo/on Road toward the new freeway which crosses over on the bridge.

crict \\hei"c self-loading, self-dumping

scrapers were used. The contractor,

M. J. Bevanda, used two Le Tourneau
nine-cubic-yard scrapers to\\ed by
60-horsepo\\er tractors. The cutting

edge and ejector \\as powered by
electric motors mounted above the

scraper bowl.

The old two-lane highway was on
good alignment, but narrow lane

widths and the rolling grade contrib-

uted to a fairh- high accident rate.

Although the passing sight distance

on the old road was substandard for

a two-lane facility, it was satisfactory

for a four-lane divided highway. Con-
sequenth", since alignment and loca-

tion w ere good, much of the existing

highwa\' could be salvaged.

Salvaging was accomplished b\-

widening to current standards and

strengthening the structural section.

The widening and conversion to a

four-lane facility should eliminate the

causes of most of the accidents. The
structural elements of the widened

area consisted of 0.67-foot cement-

treated base over 0.17 foot of aggre-

gate base and 0.50 foot of aggregate

subbase. The entire traveled wav was

then covered by 0.33 foot of asphaltic

concrete.

Two Lanes Constructed

The new lanes were constructed of

0.67 foot of Portland cement concrete,

0.33 foot cement-treated base over

0.17 foot of aggregate base and 0.50

foot aggregate subbase. The 0.17 foot

of aggregate base is standard practice

in this district and is used to provide

a working table over a generally co-

hesionlcss sand subbase material.

The contractor elected to place the

Portland cement concrete pavement
in two 12-foot lanes using sideform

A ground view of fhe San Bern ng shortly after its completion. The view is north.
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Mill

The old highway was built in 1933. This contract was the first in District 5 where sell-toading, self-dumping scrapers were used.

construction. Although this iiictiiod is

no longer in general use, the equip-

ment and meriiods have been thor-

ougiil\' refined through the years and

the resultant pavement has excellent

riding qualities. There were no local

aggregates which met our specifica-

tions for Portland cement concrete,

and these aggregates \\ ere hauled from

a commercial source near Watsonville,

approximatcI\" 90 miles awa\'. The

concrete w as dr_\' batched in 1 '/i -e'u-

bic-}"ard batches and hauled to a 34E
mixer from a batch plant located on

pri\atc property near the center of

the project.

The general plan for traffic handling

was to leave traffic on the existing

lanes while completing as much of the

new lanes as possible. Traffic was

then shifted to the new lanes and the

existincr roadwa\' was widened and

A typical section of the completed freeway between Bradley and San Ardo on US 101.

Strengthened. 1 hrough most of the

project the new lanes were con-

structed as a separate roadway with

the grade differential between the two
roadw a\s between 5 and 1 5 feet.

Interchanges Also Constructed

Three interchanges were constructed

as a part of this project. The most

southerly is at the Jolon Road inter-

section, where Jolon Road, the only

public road intersecting this project,

makes a "T" intersection with High-

way 101. Jolon Road extends to the

west serving an extensive agricultural

area and the Hunter Liggett .Military

Reservation.

The new interchange at this loca-

tion \\as essentialy an expansion of an

existing two-lane interchange. The
existing undercrossing structure be-

came a part of the southliound lanes.

A parallel bridge was constructed to

carry northbound traffic. Most of the

existing ramps were salvaged and in-

corporated into the interchange by

resurfacing and adding curbs.

Two additional interchanges were

constructed as the least expensive way
to provide access for local property

owners. Both of these interchanges

were constructed as elevated over-

crossings and diamond-t\pe ramps.

The overcrossing structures were

borh four-span with the two center

spans being on precast, prestressed

concrete girders. The short end spans

were cast in place.
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While this section of California is

regarded as relatively dry, considera-

ble ground water w as encountered be-

tween Stations 190 and 250. During
grading operations it was necessary to

remove a large amount of saturated

material below the grading plane. The
lubexcavation was then backfilled

with river sand, one-foot layer of p^er-

meable material and a s\stem of per-

forated metal pipes, side ditches and

sand drains.

Extensive contour grading was done

each interchange and in the area of

separate roadways. The resident engi-

neer used surplus roadway excavation

and a small amount of additional grad-

ing to flatten slopes and blend the fills

into the surrounding terrain.

This project was the first of six

projects planned to complete the free-

way between San Aliguel and just

north of King City. Two of the re-

maining five projects are presently

underway and will close the gap be-

tween the existing freeway at San

Miguel and the south end of this proj-

ect. The first of these, from San
Miguel to north of the main gate at

Camp Roberts, is expected to be com-
pleted by summer of 1965. The sec-

ond unit, which lies between these

two projects, is expected to be open
to traffic by spring of 1966. The three

projects to the north will fill the gap
between the existing four-lane section

north of King City and the north end

of this project. The first of these will

be a three-mile project in the vicinity

of King City. Design and right-of-

way acquisition are nearly completed
on this unit. The second unit \\ill ex-

tend the freeway to the south to a

point just north of Route 198 at San

Lucas. Design is under way and right-

of-wa\- acquisition will begin this

year. The last unit—between San Lu-
cas and San Ardo—will complete the

four-laning of this 46-mile section. It

is in the early stages of design.

The estimated cost for the 46 miles

between San Miguel and north of

King City is $24,000,000.

The recenth' completed freeway
was started in April 1962 and was
completed in August 1964. Cost of the

completed project was approximately

13,540,000. The Contractor was Ala-

donna Construction Conipan)-. The
resident engineer was D. E. Connolly.

Statewide Transport Space Age Study Authorized
Governor Brown has announced

that the Los Angeles Division of the

North American Aviation, Inc., has

been awarded a $100,000 contract to

make a space age study for a statewide

transportation system.

The contract is the fourth in a series

of studies being undertaken by the

aerospace industries to apply advanced
systems engineering methods to state

and local problems.

The study will encompass these

major objectives. Governor Bro\\'n

said:

1. Identifying major patterns of

movement of people, merchandise, ma-
terials, and food w ithin and between
the major metropolitan areas as well

as in the rural and smaller urban en-

vironment.

2. A consideration of road, rail,

water, and airborne vehicles, private

and conmiercial carriers, and any
novel means of transport justified for

evaluation.

3. A definition of 30- to 50-year ob-

jectives toward which the state should

strive in terms of the composition,

la> out and control of the network.

Some 18 nationally famous aero-

space companies bid on the transpor-

tation stud\' contract. The Governor
said that to evaluate the proposals, a

committee consisting of urban plan-

ners, iiighway economists and traffic

engineers was selected. The three fi-

nalists were subsequently interviewed

by the State Highway Engineer, the

Office of Planning in the Department
of Finance and members of the com-
mittee.

The Governor pointed out tiiat this

\ear there are 9.5 million vehicles in

California and that by 1990 there will

be 24.5 million.

"We estimate that vehicle travel

alone in 1990 will total 245 billion

miles," Governor Brown said. "And
by the same year we will have had to

spend $25 billion on city, county and

state roads and highways to keep up
W'ith the growth of automobile and

truck traffic."

Equally important, he said, are other

transportation needs: mass rapid transit

for the cities, and air, sea, and rail

travel.

Previous contracts for aerospace

studies have been awarded to Space
General Corp., of El Monte, for a

stud\' leading to more effective

methods of combating crime and de-

linquency; Lockheed A'lissiles and
Space Co., of Sunnyvale, for a state

information system; and Aerojet-Gen-
eral Corp., of El Aionte, for a study

of waste management.

The aerospace companies are being

asked to employ the new scientific

principles of problem solving, discov-

ered in space, missile and defense work,
in studying state problems. In addi-

tion to providing the state with new
insights and ideas, it is anticipated that

the companies may develop programs
for con\'erting some of their engineer-

ing, scientific and technical resources

to civilian purposes, the Governor
said.

In its proposal for the contract.

North American took this futuristic

view of the transportation needs of

California:

"Rockets taking Californians to

New York in minutes; tube trains

with San Francisco to Los Angeles

times similar to today's jets; individual

air cars from home to office; hands-off

control of all vehicles on through-

ways; automated pipeline movement
of produce from farm to home in

hours; continuous flow of mail from
dropbox to destination; easy access to

areas of recreation without destroying

natural beaut}-; smog-free cities with

tree-lined walkways—all and more are

feasible within California in the next

50 years."

L. L. Waite, senior vice president

in charge of contracts and programs

for North American, said in a letter

of transmittal with the company's bid

proposal that the "systems approach"

to problem solving could be applied

to an integrated study of transporta-

tion in the state.

"A study group of specialists repre-

senting scientific, engineering, social,

and other disciplines drawn from

throughout the corporation will be

designated to perform this work," the

company said.
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Wfrong-way driversDri
Cooperative Study Outlines

Problems, Possible Solutions

This article was originally prepared by

Information Officer Robert E. Nonce as a

series of four write-ups for newspapers on

wrong-way driving, corrective signing and

spike barriers.—Editor.

Beware of sober 47-ycar-old men
(.iri\ing in moderate traffic on unfa-

miliar freeways or expresswa\s during

daylight hours on Sat:urda>s \\ hen the

weather is clear—statisticalh', this is

the person most likel\' to be a wrong-

way driver.

He is not, how ever, the driver most

likely to kill you, himself or others

as a result of his misguided sense of

direction. This composite prospective

killer is a man 10 years younger who
departs a bar after its legal 2 a.m. clos-

ing hour, crawls into his car and then

can't find the right wav home.

That overly maligned female—the

woman driver—emerges almost blame-

less when compared to her masculine

counterpart, for she is the cause of

only one out of five of California's

wrong-wa\- driving incidents.

These facts, along \\ ith many other

pertinent details, are contained in a

research project report, "Wrong-wa\'
Driving," recentl\- released by the

California Division of Highways. The
study was conducted in cooperation

with the U.S. Bureau of Public Roads.

Assistance was provided 1)\ the Cali-

fornia Highway Patrol and the city

police of Los .\ngeles, San Diego,

Long Beach and Riverside.

The report examines 1,214 wrong-
way incidents and accidents and is

aimed at gathering facts as a basis for

stepping up the attack on the wrong-
way driving menace. .More important,

researchers hope it will assist rhcm in

decreasing the number of accidents

caused by such traffic violations.

Chance of Survival Poor

The study shows that your chances
of surviving a wrong-wa\- accident

are so poor that the\" would discour-

age a professional gambler. In 196.^

the ratio of persons killed in all free-

way accidents was 2.4 per 100, but

\\ hen onl\' wrong-wa\' mishaps were
considered, it soared to 14 dead per

100 accidents.

During the total four-year period

considered, 126 people died and an-

other 150 suffered serious injuries in

DO

rests showed that phrase WRONG WAY was
best understood by erring drivers.

the 83 fatal wrong-way accidents that

happened on freewa\s. Traffic engi-

neers, still analyzing last year's statis-

tics, predict that 1964 will prove to be

even worse.

Fortunatel\% wrong-way accidents

account for a minor percentage of the

total traffic accidents which occur

each year on freeways.

But the severity of this t\pe of col-

lision is made obxious by an extract

from the 1963 C'alifornia traffic acci-

dent reports which show that 39 vic-

tims died in 30 fatal crashes included

in the total 279 wrong-way accidents

that occurred on frecwa\s and ex-

prcsswa\"s that year.

On 23 of these deadU* occasions,

law enforcement officers were able to

ascertain the physical condition of the

offending driver and 15 proved to

have been drinking to the degree that

their driving ability was obviously im-

paired; 5 had been drinking to a lesser

degree; and 2 were suffering from ob-

vious ph\sical defects. Only the re-

maining two were apparently fit to

drive.

The percentage of unfit drivers

(78.1 percent) whose wrong-way
driving resulted in somebody's death

during the years 1961-1964 was de-

plorable. Of 83 such violators, officials

discovered that 50 had been drinking,

one had suffered a diabetic attack,

()nl\- 13 were sober, and the physical

condition of the remaining 19 could

not be determined.

Drunk Drivers Favor Off-romps

Although less than half of all wrong-
way drivers get that way by entering

a controlled access highway via an ofF-

ramp, almost two-thirds of the drink-

ing drivers embark on their illegal

trips from such a point. Apparently

a drunk believes in following the

shortest route possible when driving

between two points.

And it is the same stubborn drunk

who is primaril\- responsible for the

6 percent of all wrong-way driving

incidents occurring at about 2 a.m.—

when onh' 1 percent of the total miles

of \ehicle travel takes place. The rate

drops very rapidly after that hour.

The age of drivers developed into

a significant factor during the course

of the stud\- and a pattern correlating

age and the use of alcohol emerged.

Slightly more than a third (36.7

percent) of the 1,214 wrong-way
drixcrs stopped by police had been

drinking.

Of the total number apprehended,

137 were more than 70 years old but

only 8 (5.8 percent) of this group

had been drinking.

An increase was noted among the

60-69 age group, for 22 (12.7 per-

cent) of 173 persons had been drink-

ing.

The trend continued to rise as the

age bracket lowered, for among the

50-59-year-olds, 82 (39.1 percent) of

the 210 dri\crs involved were in the

"had been drinking" category.
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In the 40-49-year-old group, out of

)7 persons stopped, 118 (49.8 per-

;nt) sho\\ ed the influence of alcohol.

The 30-39 age group was the peak

lit. Of 226 such wrong-\\a>- drivers

3served by law enforcement officers.

?3 (58.9 percent) had been drinking,

[owever, the rate plummeted sharply

hen the youngest group, 16-29 years

d, was considered. There were 65

>4.6 percent) drinkers among the 187

rong-\\ ay offenders.

The mean age of all drinking

rong-way drivers was 41.8 years and

lat of sober wrong-way drivers was

19 years.

How Drivers Go Wrong

Freeways and expressways save

undreds of lives in traffic each year;

ut they are also the spawning ground

f wrong-wa\- drivers who all too

ften die. along w ith innocent vic-

ms, in the locale that gave them
irth. An occasional one is found on

conventional road, but the vast bulk

egin and end their illegal trips on the

•eeway.

Warning messages, traffic islands,

irectional arrow signs and pavement

larkings all combined can fail to pen-

rrate an alcohol-soddened brain, the

lind of a person suffering a mental

FREEWAY

1 ENTRANCE

At on-romps, a white-on-green sign reading "FREE-

WAY ENTRANCE" will be placed at the point of

entry.

defect, or even the reveries of a day-

dreamer. The result? Another vehicle

rolling head-on into the opposing flow

of traffic.

Reports from the California High-
w ay Patrol regarding 388 specific

wrong-way drivers apprehended on

freeways revealed that the circum-

stances through which 88 of them be-

come traffic offenders couldn't be de-

termined. Of the remaining 300, 137

(45.6 percent) entered the freeway

via an off-ramp. An even dozen (4

percent) made a U-turn from an off-

ramp and thereby headed in the right

direction once on the freeway, but

37 others (12.3 percent) completed

U-turns on off-ramps that had them

bucking traffic flow once they were

back on the freeway.

The U-turn was also popular with

25 (8.3 percent) who made them into

on-ramps; 9 (3 percent) who made
"hard - to - classify" t>'pes involving

ramps; and 67 (22.3 percent) who
made them on the freeway's traffic

lanes.

Thirteen rugged individualists (4.3

percent) simplx' drove across the me-

dian divider to become wrong-way
drivers under other circumstances.

Drinking drivers are far more prone

to originate their wrong-way trip at

an off-ramp than are those who are

sober. The unintoxicated make U-turns

to head the wrong way as often as

they enter traffic bv means of an off-

ramp.

Not Easy to Get Facts

The engineers who design freeways

could benefit immeasurabl)' in their

attempts to build more nearly fool-

proof interchanges if definite informa-

tion could be developed regarding the

tvpe of off-ramp most commonly used

by wrong-way drivers. If the geo-

metric features or combinations of

TOP TWENTY COUNTIES
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same tli;it arc conducive to illegal

entry could be identified, then steps

could be taken to modify those in

existence at present and revise con-

struction design in the future.

For these reasons, intensive efforts

were made to learn the point of origin

of each wrong-way trip. But it was

a difficult task', for many of the older

drivers and those who had been drink-

ing had no idea as to where they had

gone astra>', let akme w hy. I'vcn when
they could locate the interchange

they had used to enter the freeway,

there were alternate paths they might

have followed.

This confusion is not difficult to

understand, for even sober, normally

alert drivers who offended must have

been in sonietiiing of a mental fog or

they woulil not have been appre-

hended unknowingh" headed in the

w rong direction.

Onl\ when the arresting officer

actuall_\ witnessed the entr\' was an

exact detcmiination made of the ori-

gin of the incident. Sometimes geog-

raphy and geometr\" combined to

identifx' a particular ramp. In other

cases, a researcher \\ as able to pinpoint

a ramp as the iiigiil\' probable location.

When sufficient clues \\ ere not a\ail-

able, the point of entry \\ as classified

as "unknown."

Intentional wrong-way driving was
confined mostl\- to taking shortcuts.

A typical example is the driver who
misses the off-ramp at an interchange

and then makes a U-turn into the on-

ranip to reach his desired connection.

Both Urban and Rural Freeways

Offenders w ere founil on both high-

traffic-\-olunie urban freeways and on
low-volume rural freeways and ex-

pressways. In the urban setting, a

driver can usually see that he is doing

something wrong simply by observing

other vehicles. However, he is often

unable to take corrective action be-

cause of heavy traffic and because

median barriers tiiwart his desire to

cross over to the side where traffic is

flowing in his direction.

Out in tile country, large gaps in

the traffic flow make it easy for wrong-
way entries and provide fewer clues

by moving vehicles as to the correct

direction in w iiicli to tra\el; but far

for corredj

of the o*
his

Typical wrong-way movements at various types of

interchanges are (top to bottom): diamond; clover-

leal; buttonhook; and cul-de-sac (design of chan

nelization variable).

greater opportunities exist t

tive measures on the part of

fending driver once he realizes

mistake.

The report contains a chart tha

shows the number of wrong-wa;

ariving incidents by counties. Als<

listed is the number of freeway ve

hicle-miles traveled per year; the per

centage of offenders who enterec

freeways from off-ramps; the numbei
of offenders over 70 years of age; and

the percentage that had been drinking.

Because almost one-third of rht

mileage driven on freeways occurs in

Los Angeles County, it would seem

safe to assume that most wrong-w ay

drivers would be apprehended there—

but it isn't so. Neighboring San Ber-

nardino County, \\ ith its long stretches

of desert as well as urban freew a\"s.

holds that dubious distinction w ithj

1.^3 incidents, although Los Angelesj

comes in a close second with 132.

Riverside is third, but Fulare County
—which is almost entirely rural and

has considerably less travel than highly

urbanized Contra Costa, Alameda, oi

San .Mateo Counties— ranks fourth on

the list and has considerably more

wrong-wa\' driving incidents than the]

latter three counties.

San Luis Obispo Count\', whicl"

ranked 1 3th in overall standings, ledj

the top 20 in elderly offenders w irl-

27.2 percent. San .Mateo Count\

ranked 18th, but led the top 20 in

drivers who had been drinking with'

73 percent.

Sacramento Count>", in ninth place

overall, was first with 60. .> percent ir

the "entered via off-ramp" category

and second in percentage of "had beer

drinking" cases, 6^.2 percent.

Corrective Signing

A traffic sign can save your life, bui

ir is ()nl\- a worthless piece of mcta

cluttering the side of the highway

when drivers fail to read and heed it

Those w ho don't bother about sign;

are lucky if they live to regret it, foi

some signs provide the instruction;

necessary to keep persons from be-

coming wrong-way drivers on free-

ways.

That fact was borne out in experi

mcnts conducted b\- the Driving Sim

ulation l.aborarorw Institute of Trans-

12 California Highways and Public World
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The Sracc Higliway Commission
has allocated S500,()()0 for the entire

project and tiic signs w ill be installed

at more than 5,000 locations by the

\ear's end.

Spike Barrier

Like that old show business com-
plaint about cverybod\' wanting to

get into the act, just mention the

wrong-wav dri\cr proi)lcm to some
people and the\' sit dow n, w rite a

letter to their favorite state official

and tell iiim the answ er.

All the letters end up with the

( California Division of Highw a\s, and

a handful each da\' (about 90 per-

cent) laud the abilities of the spike-

harrier. Tiic writers are undcrstand-

abl\' an.xious to keep \\ rong-\\a\-

vehicles from entering the free\\a\',

hut thc\- seldom consider the ramifi-

cations of this "solution." Traffic offi-

cials shudder at the thought of an

immobilized vehicle facing fast-mo\-

ing right-w a>- traffic on a frec\\a\

<ifF-ramp and l)acking traffic vip on

the freewa>- lanes themselves.

Spike barriers seem to be the ideal

solution for a commercial parking lot

operator who has a problem in keep-

ing his customers headed in the right

direction—but they could create mass
havoc if installed at frcewa\- ramps.

For the past several years, the Cali-

fornia Division of Highways has been

seeking a physical barrier that wouKi
keep vehicles from entering freeways
\ia ofF-ramps and departing them
from on-ramps. Their success in park-

mg lot operations concerned made it

inevitable that the search would one
da\' turn to spike harriers.

Effectiveness Tested

I he harrier tests were designed to

determine just how effective the spikes

would be in disabling all t\pcs of

wrong-way vehicles; whether the_\'

would cause drivers to lose control

of their vehicle; and if they would
stand up under heavy freeway traffic.

Onl\- simjile binding tests were
needed to determine that metals used
in spikes now being manufactured
could not stand the constant pound-
ing of heavy traffic.

This, however, was a problem that

could possibh- be overcome b\- mak-
ing spikes from tougher metals (if

other aspects m;ule it worth while).

so traffic engineers, technicians from
the Dixision of Ilighwax's Materials

and Research Laborator\', and test

drivers moved to an outdoor driving

range to check the spikes' abilities in

tlisabling an automobile and to see

what would happen to a driver when
he suddenK- found himself rolling

along on from one to four punctured
tires.

A compact foreign car and a stand-

ard American-built passenger auto

uscil in the experiments were dri\cn

in a scries of passes over the barrier

at speeds \arying from 15 to 60 miles

(icr hour. The\- were equipped with

tour-pl\ and two-ply tubcless tires.

Cars w ere driven both the right way
and the wrong wa\' across the spikes.

I'rom the outset the compact car

proNctl that a narrow tire could beat

the barrier a substantial part of the

time b\ crossing between spikes. .\nd

both the compact and the standard-

si/e auto suffered no immediate ap-

preciable damage when spikes pene-

trated their rires.

Complete Failure in One Series

In one series ot scxcii runs where

punctures were encountered, the bar-

riers were miserable failures. On six

runs the driver wasn't able to detect

a lo.ss of air pressure from affected

tires w ithin 5 minutes. On the other

occasion, the dri\er realized he had
a tire going flat after onl\ 10 seconds
—but at 60 miles per hour, 10 seconds
is the equivalent of S80 feet of travel.

Still not con\ inced the\- weren't on
the right track, the engineers designed
lish hook barbs big enough to hold

a fair-sized shark and replaced the

blunt ends of spikes with them. The
barbs did just exactly as hoped—the>-

rippetl chunks of rubber and fabric

from the tires—but it still took a

mininumi of 10 seconds before a dam-
aged tire deflated and quite often 30

seconds went b\- before the flat oc-

curred.

The barbs pro\ed to have an un-

happy side effect, too. The momentum
of car and the strength of the tire

combined with the gripping power
of the barbed spike caused a perma-
nent deformation of the spike so as

to point the spike straight up. In this

position, it would damage right-wax-

as well as wrong-way vehicles.

Not one test run resulted in the

dri\er losing control or the \'ehiclc

Redesigned povemenl arrows will be painted of lOO-foof intervals in each lane and rn both Jireclions

of travel.
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showing a tendency to roll. But the

engineers refuse to rule out either

factor.

They point out that in the interests

of safet)", no tests were made of ve-

hicles equipped with worn tires or

tube-type tires that lack the facility"

to at least partly seal themselves. Nor
were runs made in excess of 60 miles

per hour. Instead, they were content

to stop after making certain that the

spike barrier could not be incorpo-

rated into the freeway system ^\ ith-

out creating hazardous conditions that

would threaten the safety of inexperi-

enced drivers.

Bids Invited on Big

Interstate Projects

The State Division of Highways

called for bids early in June on three

projects involving multimillion-dollar

construction on v\vo interstate high-

ways in San Mateo, Stanislaus, and

San Joaquin Counties.

The San Mateo Count\- project

involves grading and pa\-ing to con-

struct 3.4 miles of the eight-lane In-

terstate 280 Freeway, between a half-

mile south of Arrovo Drive in South

San Francisco and Eastmoor Avenue
in Daly Cit>-.

Interchanges will be constructed at

A\'estborough Boulevard, the future

Hickey Boulevard Extension, at Col-

lins Avenue, and the future Route 1

Freeway. Undercrossings will be pro-

vided at King Drive. Hicke>" Boule-

vard. Collins Avenue and the Chinese

Cemetery Road; and an overcrossing

at the Sullivan Avenue ramp.

Bids will be opened July 28 in Sac-

ramento. Approximately Si 0.42 5.000

is available for the project.

At its northerly limits this project

will connect to a 2.6-mile segment of

Interstate 280 freeway construction

currently in progress between East-

moor Avenue in Daly City and Ori-

zaba Avenue in San Francisco, which

is scheduled for completion in late

summer of 1966.

The Stanislaus Count>" project con-

sists of grading and paving to con-

struct 9.2 miles of four-lane Interstate

Route 5 (Westside) Freeway between

0.4 mile north of Stuhr Road and

Although spike barriers seem an ideal solution to the wrong-way driving problem, fesrs s'o^

would only create havoc if installed at freeway ramps.

0.7 mile south of Del Puerto Canyon
Road.

An interchange will be constructed

at Fink Road, undercrossings at Co-

veil. Oak Flat, and Niels-Hansen

Roads, and overcrossings at Simon-

Xewman and Davis Roads. Bridges

will be provided across the California

Aqueduct and Crow and Salado

Creeks.

Bids will be opened Julv 21 in Sac-

ramento. Approximately S4.667.900 is

available for the project, including an

estimated S39".900 to be paid by the

Department of Water Resources.

Construction is just beginning on

jobs at either end of this 9.2-mile

project. On the north, a 13.1-mile seg-

ment extends from 0.9 mile south of

Del Puerto Canyon Road to the San

Joaquin county line. On the south,

a 13.8-mile segment begins 0.4 mile

north of Stuhr Road and extends to

2.8 miles north of Route 33 in .Merced

County.

The project in San Joaquin County
calls for constructing twin r\\o-lane

parallel bridges on Interstate 5 ( \\"est-

side) Freeway across the California

Aqueduct, two miles north of the

Stanislaus countv line, about 12 miles

southeast of Trac>-. Bids will be

opened July 7 in Sacramento. Approx-
imately S3 3 8.400 is available for the

project, including an estimated S148,-

400 to be paid by the Department of

\^'ater Resources.

Another San Joaquin County proj-

ect provides for grading and paving

road approaches and ramps, and grad-

ing for just over two miles of four-

lane freeway, as the first stage of ex-

tending Route 132 westerly from its

present terminus in \'emalis. to con-

nect with the Interstate 580 (West-

side) Freeway construction now in

progress and scheduled for comple-

tion late this year.

This first stage includes construc-

tion of r\%in bridges across the CaU-

fomia Aqueduct and an interchange

with Chrisman Road. The project ex-

tends slightly more than a mile, be-

ginning just east of Interstate 580. It

is anticipated that the second com-
pleting stage will be advertised later

this vear.

Bid opening was to be June 30.

Approximately $3,550,000 is available

for the total project, including an

estimated $190,000 to be paid by the

Department of M'ater Resources.
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District 3 Wins 6th

Top Award in 7 Years
riic .M.u\s\illc Division of High-

ways District has again received the

California Division of Highways state-

^vidc first place award for safet\-

achievement, the sixth time in seven

years.

The award for 1964 was presented

during ceremonies in Sacramento by

Deput\- State Highwa\- Engineer

George Langsner.

W. L. ^^'arren, district engineer,

accepted tiie certificate of achieve-

ment on behalf of the district.

The citation is given annually to

the 1 of 1 1 state highway districts

w hich has the lowest number of hours

lost from work as a result of on the

job injuries. In 1963 the Marysville

District tied for top honors with Dis-

trict 10, Stockton.

In addition, the .Marysville office

has won two plaques in recognition

of over one million continuous work-

ing hours without a lost-time accident.

In tiic iiistory of this Highway Di-

vision only three such awards have

been made.

Since the inauguration of the dis-

trict's safetv program in 1952 lost-

time accidents have been decreased

from 49.60 per million man iiours to

2.27 accidents per million hours.

There arc 1,400 employees in Dis-

trict 3 with work assignments in 1

1

Sacramento \'alle\' and Sierra moun-
tain counties.

More than 1,000 pieces of automo-
tive and maintenance equipment are

in use by the districts including 400

units assigned to the snow belt to iicl(i

keep liigiiways open.

Don Wieman Retires

In San Bernardino
Don S. W'ieuKin. liighway superin-

tendent with District S in San Ber-

nardino, retired last month (May) af-

ter a 34-\ear career with the Division

of Highways.

\Vieman"s career—which dates l)ack

to September 1931, when he started

working for District 8—advanced
through positions as stone mason, con-

struction foreman, maintenance fore-

man and superintendent to superin-

tendent of districtwide crews.

16

Scenic Highways Committee Inspects 1-280 Model

Members of ihe Advisory Committee on a Alaifur Plan for Scent c Highways, cur re nily engaged in

compiling a set of scenic highway standards intended for state and local use in accordance with 1964

legislation, devoted part of their agenda at a recent meeting to studying a Division of Highways scale

model of a scenic treatment of Interstate 280 in San Mateo County.

Committee members and others grouped around the model are (clockwise): Charles Perry Walker, City

Councilman and former Mayor of Manhattan Beach; Richard Leonard, San Francisco attorney and con-

servationist; Bridge Planning Engineer A. L. Elliott, Division of Highways; Edwin S. Moore, San Francisco,

executive vice president of the California State Automobile Association; Robert Crunwald of Hanford,

city and regional planning consultant: Harry P. Schmidt of Gustine, Merced County Supervisor and chair-

man of the advisory committee; Assistant State Highway Engineer G. A. Hill; Dee W. McKenzie, chief of

the highways and bridges division of the Sacramento County Department of Public Works; and State

Deputy Director of Public Works Harry D. Freeman. Not present for the picture was Committee Member
Nathaniel Owings of Big Sur, noted architect.

The committee has been meeting monthly since February 1964, in conjunction with state personnel

engaged in planning and highway design.

San Diego Coronado Bridge Test Borings Started

Work has begun on foumlation bor-

ings—the first contract to be awardcil

l)\- the State Di\ision of Ba\ Toll

Crossings in connection witii tiic San

Diego-Coronado Bridge.

The J. X. Pitcher Co. of San Fran-

cisco will take 465 soil samples during

the coming month from the land ap-

proaches on either side and from

beneath the waters of San Diego Ba\-.

riic company has been awarded a

contract for $34,580 to do the work.

.\ portable rotar\- drill will be used

and will work from a barge for the

overwater borings.

The 465 soil samples to a 300-foot

depth will be taken from approxi-

mately 15 test holes at intervals along

the route of the bridge, which will

cross the bay via a curving arc from

San Diego to Coronado.

Wieman grew up on a small fruit

farm in San Joaquin \'ailey. I lis back-

ground includes working as a build-

ing contractor and a millwright in an

oil tool shop.

The bridge is scheduled to be com-
pleted in 1969.

The bridge will be 10,000 feet long

and will provide 200 feet of overwater

clearance—ample for the largest naval

and conunercial vessels.

There will be three main spans.

Two will cross parallel 600-foot chan-

nels for ship traffic and a third will

span a 5()0-f()ot channel near the San

Diego bulkhead line. This additional

feature was requested by San Diego

port authorities.

The bridge will carr\ four lanes of

traffic on a single level and will pro-

\ide maximum traffic benefits b\- link-

ing i^oute 5 near Crosby Street in San

Diego with Glorietta and Fourth in

Coronado. It will carry traffic from

Coronado directly into the San Diego

frcewa.v system.

Construction will cost over S30

Miillion and will be financed by bonds

w hich \\ ill be retired by a basic 50-

cent automobile toll, with graduated

rolls for other vehicle types.

California Highways and Public Works



MlissionoorgeKOdRodd 6 Miles of Key Highway

Constructed in San Diego

DISTRICT

11

November 20,

1964, marked the

completion of con-

struction of .Mission

Gorge Road. The
area where this

project is located

has long been con-

sidered of historical

significance as the

Padre Dam, the source of ^\•ater for

the first San Diego .Mission. This fed-

eral aid urban extension project was
a joint San Diego County, San Diego
City, State of California and Bureau
of Public Roads effort. Studies pre-

pared under the direction of D. K.

Speer, county surveyor and road com-
missioner, had for some time indicated

that relief for the Carlton Hills, San-

tee, Lakeside and east county traffic

was in order. During commuter hours,

traffic had been extremely congested

and hazardous on the old meandering
two-lane highway.

Several materials and asphalt plants

contributed truck traffic to aggravate

the situation further. Public traffic can

now flow smoothly and safely at the

65-mile-per-hour design speed on
multilane construction. Three miles of

the existing alignment was improved,

with 2.6 miles of the northeasterly end
being entirely new construction, for

a total of 5.6 miles. The project be-

ginning is in the Cit>' of San Diego

at Zion Street and terminates at

Simeon Drive in the County of San

Diego. T\\o and two-tenths miles of

the alignment is in the City of San

Diego and 3.4 miles in the count\-.

Preliminary Design

Preliminary design work made full

use of aerial photograph)' methods in

alternate route comparison, final align-

ment placement and plotting of eleva-

tions used in earthwork calculations.

Earthwork computations were per-

formed by the data-processing section

of the California Division of High-

ways using punched cards and mag-

netic tape data-processing equipment.

Drainage appurtenances include rein-

forced concrete culvert pipe, precast

and cast-in-place concrete drop inlets

and both lined and unlined ditches.

All ditch lining was air-blown mortar.

Federal aid urban funds provided

for 50 percent of the financing of the

project, w ith the remaining 50 percent

shared h\- the Count\- of San Diego

and the City of San Diego.

Design

Geometric design was based on an

average daily traffic in 1981 of 11,000

cars with a design speed of 65 miles

per hour. .Minimum curve radius is

The project^ which begins at Zion Street in the City of Son Diego and terminates at Simeon Drive in the

county, involved widening and realignment of the roadway.
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This aerial looking northeast shows the realignment. Part of the old road can be seen in the upper left corner of photo. The old road will be retained for

access into a proposed city park.
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950 feet and niaximiim gradient is 7

percent. Typical cross-section of the

road is four-lane divided either by an

18-foot unpa\ed median or a 4-foot

raised and paved island, riie shoulder

area will be eight feet paved on the

right and two feet paved on the left.

The maximum uphill grades have an

added lane for slower moving traffic.

The structural section consists of

one foot of subbase, an eight-inch base

and three inches of asphalt concrete.

Subbase was deleted through rock cut

areas.

Contractor

The contract was awarded on De-

cember 12, 1963, to C. W. iMcGrath,

Inc., of San Diego. The contract al-

lowed 350 working days to complete

the contract, the contractor actualh-

used 223 working days, attesting to

excellent progress. The final construc-

tion cost exclusive of engineering was

$1,779,000.

Construction

Generall)-, the contractor used con-

ventional methods to complete the

w ork. One of the major items of work
was the moving of slightly in excess

of one million cubic jards of roadw ay

excavation, of w hich an estimated

250,000 cubic yards consisted of rock,

concentrated mainl\' in a large 84-fo()t

cut at the north end of the project.

South of this deep cut is an 85-foot-

higii embankment containing approxi-

mately 325,000 cubic yards. The rock

excavation ^\as variable as to t\pc,

blue granite and disintegrated granite,

intermixed, with many seams, which

made it difficult to anal\ze for drilling

and blasting.

First Use

One of the first uses in southern

California of compressible backfill ma-

terial over a reinforced concrete pipe

culvert took place on this job. This

consisted of a layer of baled straw

placed over a 424-foot 78-inch rein-

forced concrete pipe to be covered by

approximatel\- 85 feet of embankment.

Soils

Site and soils investigation was han-

dled by the County of San Diego,

An aerial looking northward showing the 84-toot rack cut and the 85-foof embankment involved in the

highway reconstruction.

Surveyor Department Soils Labora-

tor\'. Extensive soil core borings and

seismic studies of possible rock forma-

tions within the right-of-way were

used to compile a comprehensive ma-

terials report.

The materials report was made

available to prospective bidders in

hope of obtaining more realistic earth-

work prices and it is believed the re-

port did influence tlie construction

costs.

All evaluation of seismic data of

the materials report during construc-

tion indicated the results were ac-

curate within practical limits. The
materials report was reviewed by Dis-

trict 1 1 California Division of High-
ways Materials Laboratory under the

direction of Paul Ruplinger.

Personnel

Project design was under the imme-
diate supervision of Alton S. Hamm
of the County of San Diego. He and

the \\ riter were the resident engineers.

State project construction representa-

tive \\ as James V. Bell.

The City of San Diego furnished

some of the inspectors for the proj-

ect. The inspection force used handie-

talkie citizen band radios to commu-
nicate on the site. Jack Crabtree and

Ray Johnson acted as superintendents

for the contractor.
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ic latter were coupled as reversing

urvcs. A cliiuliing lane was added

uring construction to relieve truck

•affic at the one location uitli inixi-

luni grade.

Concrete girder bridges 4U icct

ide provide unobstructed shoulder

idth across both Stillwater and

:iough Creeks. Stanley D. Newell

nd Rol)ert luckcr were bridge rep-

csentativcs on this work.

Unusual Protective Treatment

Unusual protective treatment was

ecessary at the four reinforced con-

rcte box culverts constructed on this

iroject. Protective coatings of coal

ar primer followed by coal tar enamel

vere applied to concrete surfaces in

ontact with earth to prevent acidic

leterioration. Polyethylene sheeting

vas placed l>eneaih inven slabs, and

:oal tar primer only was utilized on

nterior surfaces. Corrugated metal

ulvert pipes were bituminous coated

vith paved inverts through these

ireas. For the last half of this project,

mcoated concrete pipe culverts were

atisfactory because of less acidic soils.

The old highway was extremely

rircuitous, had rolling ground loel

jrades, and was structurally inade-

quate for present-day traffic. The
ihasta County improvements of the

:arly 1920"s were undoubtedly more

:han adequate for that era; however,

the numerous 20-30-mph curves and

rwo 16-foot-wide bridges constructed

It that time have long since been out-

moded. Normal traffic growth, cou-

pled with rapid residential expansion

both adjacent to and be\ ond the exist-

ing facility, hastened its demise as the

principal traffic artery. However, the

existing 20-foot-w-ide roadway and

one-way bridges at Stillwater and

Qough Creeks should be adequate to

handle local traffic for many years to

come.

Second Section Completed

The second section, hf
Creek and 0.9 mile east

was completed on November 17. 1964,

by Ransome Company and Hughes

and I^dd. This two-lane cxprc^way

has "0-mph design spee.i - " »ot

typical section, and max.. _.Mde

of 1.05 percent. The grade line is gen-

erally well above the original ground,

thereby providing headr<:K>m for

A t/pic^

A hakpif ame ond o<»e-wanr bti^g* a* Ckntgk C

gc facilities and avoiding water

,ms associated with the flat ter-

to 24 ird curve* on the exbt-

ing fa^ .:

The excellence of this location

sp>ans Cow Creek

bridges or

of five

em to cross Cow Creek

brKtee

one mile and

now rctamely flat, and closely para
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the natural ground. This condition ag-

gravates the deficient structural sec-

tion due to pro.\imit\' of moisture.

New concrete iiridges and approaches

have been constructed at Oak Run
Creek, Clover Creek, and South Cow
Creek in recent years, but little else

has been changed since the early

1920's. The steam tractors, pictured

in this article, used this route around

the turn of the century. Two-w heel

trailers, coupled in series and hauling

16-foot lengths of rough-sawn lum-

ber, \\ ere towed by these tractors be-

tween Sliingletown and the railhead at

Bella \'isra. .According to old timers

the biggest traffic problem was to hold

onto the team while these "new-fan-

gled contraptions" passed by. Anyone
traveling Highway 44 between Shin-

gletown and \'iola can see one of

these steam tractors at the Big Wheels
Resort.

Route History

Tlie exploration and dc\eiopmcnt
of the western territory is closely tied

into the countr\- traversed b\- these

projects. The Old Oregon Trail runs

northward near the beginning (see

sketch). Less known, perhaps, is the

"Walla Walla Trail" established !>>

Alexander .McLeod in 1829. At that

time Hudson Bay Compan\- sent Alc-

i.eod south to explore the Sacramento

\'alley. His travels took him via the

present town of AlcCloud. dow n the

Pit River, and along the Cow Creek

Basin to its confluence with the Sac-

ramento River. Joseph Chiles, who

A steam tractor used at the turn of the century to tow trailers transporting lumber from Shingtetown
I to the railhead at Bella Vista.

established tiie "'^ellowsrone Cutoff"

between Boise and Fall River Mills,

used this route in 1843. John Fre-

mont's northward travels in 1S46

proceeded via the .MilKille Plains and

continued along this trail. It is inter-

esting to note that of all the United

States territories, northern California

was the last ciiallenge to these path-

finders. One pioneer said, "It was too

far awa\- and too difficult of access."

S¥^-.^,

\ 1.5-milc section of Route 44 at its

western end is currently under con-

struction in conjunction with Inter-

state Route 5 east of Redding. The
intcr\cning link. Interstate Route 5 to

the beginning ot the projects discussed

in this article, is ne.xt scheduled for

construction, with projects cast of

.Milville to follow.

Even though these projects are only

the beginning of planned improve-

ments, the motorist will benefit by the

added safet\', increased comfort, and

the know ledge that additional express-

ways are forthcoming. The da>^ is not

too distant when travelers to Lassen

National Park and points beyond will

enjo\' the full blessings of a modern
iiiuiiwax' on Route 44.

The new Route 44 expressway looking toward the intersection with Deschutes Road.

NEW AMERICAN RIVER BRIDGE
Fhe State Department of Public

Works has announced the award of

a $1,550,677 contract for constructing

a four-lane bridge with sidewalk and

horse trail across the .American River

in Sacramento Count\' southwest of

Folsom. Upon completion of the

bridge, the count\' plans to complete

construction of Lla/el .\venue from
Nimbus Interchange to Aladison Av-
enue.
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Senate Resolution Orders Fog Study; Fog Abstains

WITHOUT

Senate Resolution No. 33 ordered a

fog stud)', but it didn't order the fog

—at least not thick enough for stud\"

purposes. This nia\' have been fine

with California motorists, but it threw

a curve to the Highway Transporta-

tion Agenc\', w hich was to report its

findings and recommendations to the

Legislature before .March 15, 196.>.

Since the beginning of the SR 33

study there have been very few days

with ground fog sufficiently dense to

reduce \isibilit\- below a sight-distance

of 500 feet—the environment in which
most multiple vehicle accidents occur,

according to traffic engineers.

Submitting an interim report.

Agency Administrator Robert B.

Bradford has recommended continua-

tion of the stud)' for another year.

The resolution, introduced at the

1963 regular session of tlie Legislature

by the late Senator L. .VL Backstrand

of Riverside and Senator Randolph
Collier of Yreka, requested a study to

determine possible means of giving ad-

\ance \\'arning to drivers of the need

for greater alertness and caution dur-

ing periods of reduced visibilit)', and
to explore the use of warning devices

or other means to inform drivers of

existing hazardous conditions.

Although the number of fog acci-

dents involving more than four ve-

hicles comprise less than 0.2 percent

of all accidents on the state highwav
system, the number of these accidents

has fluctuated widely from ) ear to

year, seemingl)' in relation to the

number of "fogg)-" days.

WITH

Testing methods being used in the

stud)' invoke four general categories:

roadw a)' and signing, patrol activit)',

public information, and vehicle equip-

ment.

Roadway and signing devices being

tested include illuminated variable

speed limit signs, shoulder striping,

colored edge and gore striping at otf-

ramps, and raised lane markers and

other w arning devices.

Along with increased patrol activ-

it)', it is proposed to use the rear am-
ber flashing lamps both on moving
patrol cars, and patrol units parked off

the roadway.

Public information testing will con-

sist of broadcasting advisor)' warnings

to motorists over AM radio.

As to vehicles and equipment, the

stud)' group is determining the best

means of rear lighting to enable motor-

ists to signal that their vehicle is pro-

ceeding normally, is rapidly slowing

down and stopping, is stopped, or is

about to change direction.

E.xcept for partial testing of the var-

iable speed limit signs, virtually no

testing of other devices has been pos-

sible because of lack of ground fog at

test sites. Tentative results indicate

that with low to moderate traffic vol-

ume in daylight fog conditions, motor-

ists voluntaril)' reduce their speeds b)'

about five miles per hour, and that the

illuminated speed limit signs cause an

additional 5-mph reduction. But these

speeds were still generalK' higher than

those considered safe with the limited

visibility. The posted speeds did, how-

September Date Set

For Highway Week
The 1965 observance of National

Highway Week will take place during

the week beginning September 19.

In California the observance will

again be a cooperative affair involv-

ing various highway-oriented organi-

zations and the State Division of

Highwa)'s. Its purpose will be to

focus public attention on the progress

being made and the problems involved

in providing safe, adequate highwa)'

transportation throughout California.

Among the organizations most ac-

tive in the event \\ill be Californians

for Modern Highways, Inc., the Au-
tomobile Club of Southern California,

the California State Automobile Asso-

ciation, the California State Chamber
of Commerce and various industrial

gr(iups.

As in recent )ears, the district of-

fices of the Division of Highw ays will

provide informational material and

exhibits on regional and local high-

wa)' development in cooperation with

local highway organizations. Events

such as highwa)' "ribbon cuttings,"

groundbreaking for new projects, etc.,

are expected to be numerous.

Northern California regional chair-

man for National Highwa)' Week is

Sherman P. Duckel, retired chief ad-

ministrative officer of the City and

Count) of San Francisco. Duckel is

a vice president of Californians for

Modern Highw a)'s. Inc. A southern

California regional chairman was to

be designated later in June.

The American Association of State

Highwa)' Officials, through its sub-

committee on public information, is

coordinating plans for the observance

nationwide.

ever, produce m(jre uniform speeds,

and also reduced the number of short

hcadwa)s, or tailgating.

Plans for the continued )'ear of

stud)', if the Legislature extends the

time limit, are to determine the effect

of posted illuminated speed limits un-

der high-volume traffic and nighttime

conditions, as well as the effectiveness

of devices and methods already under

consideration.

May—June 1965 23



Bay

A
F

red

reewdys

By ALAN S. HART

District Engineer

The new stretch of eiyhtlane freeway on Route 24 looking toward the east

portal of the Coldecott Tunnel. Gateway Boulevard interchange is in the

foreground.

UISTRIC'I'

District 4, head-

quartered in San

Francisco and re-

sponsible for the

administration of

more than 1,600

miles of state liigh-

way in the nine

bay area counties,

reports substantial

|)rogrcss during tlic past \ car, with

major emphasis on completion of the

federal swstem of intci-statc and de-

fense iiigh\\a\s.

There are a total of 192 miles within

the district, and almost 76 miles of

tiiese interstate system routes have
been completed to date. More than

190,000,000 is currently allocated

towards going construction or budg-
eted projects which, w hen completed,
will provide an additional 53 miles of

modern interstate freeways.

Right-of-way costs already ex-

pended and budgeted for the inter-

state s\stem amount to over 5205,000,-

000. Plans are proceeding rapidly on
the balance of the system, looking

toward carl\ construction on the re-

maining 63 miles of interstate high-

ways in the ba\- area.

Tremendous Undertaking

While dc\ elopmciit of the interstate

highwa\' system in the ba\" area is a

tremendous undertaking, it has be-

come even more of a challenge to the

district and its staff with the approval

1)\ federal authorities oi^ October 12,

1964 for a new routing for Interstate

680 in Santa Clara and southern Ala-

meda Counties. This new interstate

route, extending for about 15 miles

between interstate 2S() in San Jose and

Warm Springs, supersedes the pre-

viously approved routing along the

alread\' constructed Ximitz Freeway
through San Jose and north to l"rc-

mont. It will provide a new parallel

corritlor for traffic around central San

lose and the easterK- side of the Santa

Clara \'alley.

Designation ot this new route as

an interstate highwa> to be completed

l)\ 1972 will mean that plans must be

prepared and right-of-w a\' acquircil

o\er a ver\" short period of time for

construction estimated to cost about

556,000,000 and right-of-way acquisi-

tion estimated at $"50,000,006.

Seeks Satisfactory Plan

In San i'rancisco the district has

been seeking to provide a satisfactor\'

frcewa\" plan to meet the increasing

need to relieve traffic congestion. San

Francisco, because of its intensive de-

velopment and exceptional character,

provides a real challenge to engineers,

planners, and architects working as a

team. The designated interstate sys-

tem includes 21 miles within the limits

of the City and Counts- of San Fran-

cisco. This limited mileage is expected

to accommodate one-third (33 per-

cent) of all vehicular traffic in the

cit>' upon its completion.

The interstate system proxides a

loop around San Francisco Hay, but

also includes an inner loop in San

Irancisco connecting the three exte-

rior corridors—Golden (iate Bridge,

San I'lancisco-Oakland Ra\- Bridge,

;unl tin.- peninsula— with the heav\'
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tiiiffic generators of tlic financial,

coninieiciai, and residential areas of

San Francisco. To accoiiiplisii this in

a manner fiiil\ coniparil)lc u irii tiic

fabric of "tlic cit\" and in an appro-

priate scale with the surroundings, at

a reasonable cost, has been the goal

of city officials, consultants cmplov ctl

l)\' the state, and the staff of District

4 of the Division of Highways.

Plans Need Approval

To date, plans aiul routing for tiic

so-called Panhandle l^ark\\a\ and

I'ark Presidio Freeway (Interstate 80-

2X0) have been prepared anil discussed.

\W a vote of 6 to 5 tiie board of super-

\ isors rejected these plans last Octo-

ber, and the California I lighw ay

Commission declined to adopt a route

against this opposition. While not

ailopting the route recommended by
the State Highwa\- Engineer, the

commission also stated its polic\' that

it would not approve a proposal to

construct the freeway in a tunnel,

referred to as the Crosstown Tunnel.

Whatever the final outcome is for this

needed freewa\', the district is pre-

pared to commence design and make
an all-out effort to see that this free-

\\a\- is constructed, in the c\cnt ap-

proval is given by the board of super-

\isors.

Interstate 480 (the "Golden Gate
Freeway") connecting the F.mbarca-

dcro Freeway and the Golden Gate
Bridge has been the subject of a sim-

ilar exiiaustive stud\-, culminating in a

district public hearing on April 9,

1965. The California Highway Com-
mission took this routing matter under
consitlcration on April 28, 1965. but
ticferrcd further action for 60 da\s in

\icw of routing studies being con-

ducted by the board of supervisors.

Interstate 280, running down the

peninsula between San I'Vancisco and

San jose, is in various stages of design

and construction. Ibis route, located

mainl\ in the rolling wooded foot-

hills, is being de\elopcd in a sympa-
thetic manner befitting its exceptional

.setting.

.Man\' features of the design were

described in an article in the Septem-

ber-October 1964 issue of C.ciUfornia

Higb'u:.iys and Public Works. The as-

sistance of local officials and citizens

working through the Peninsula High-
way Policy Committee has enabled

the Disriict 4 staff to be closely in

touch with local feeling and desires.

Fhis means of channeling local pro-

posals and communicating Division of

Highwa\ s design features and studies

has been helpful in reaching a satis-

tactor\- solution to kn()tt\- design

problems.

Interest in Aesthetics

In line w ith the generalh" expanded

interest in aesthetics, man\' unusual

features in location, roadwa\- layout,

structure design, and other facets of

the frecw a\' plan have been developed.

1 he first major contract utilizing

curved-edge box girder bridges de-

\elopctl particularl\- for this area is

now in progress. Contour grading,

special design of slopes to fit the natu-

ral terrain, and curvilinear alignments

I in iiulcpcndent levels of grade line

will all combine to improve the ap-

pearance of this highw a\".

Just a few years more will complete

Route 280 freewa\' and provide not

niil\ a major traffic relief to over-

crowded 101 Freeway (Bayshore) but

also a vastly improved scenic drive

along a beautiful area close to the

northern California metropolitan cen-

ters.

Reflectorized Buttons

An interesting highlight of the

work on metropolitan frcewa\'s is the

placing of reflectorized pavement

markers now^ being undertaken within

the ba\' area. Several contracts have

been completed and others are pres-

ently underway for the installation of

these pavement markers as a supple-

ment to conventional traffic lane strip-

ing on existing freeways. Almost all

the new freeway construction proj-

ects now being built in the bay area

will incorporate the use of these

buttons.

I he use of these reflectorized raised

buttons was approved following ex-

haustive studies of alternate means of

providing a visible traffic stripe during

the rainy weather. The reflectorized

stripe previously used as standard lane

markers, while of excellent visibility

for dry weather both da\" and night,

was almost completely lost on wet
pavement.

Fhe raised buttons not onl\' provide

improved visibility but also give an

audible or phxsical warning if the ve-

hicle straws out of its lane. This im-

provement in lane markings on heavily

traveled freeways is almost as impor-

tant as the median barriers which w^ere

developed a few years ago and are

now accepted as standard design for

major freeways.

F'"ollow ing is a countv-by-count\'

report on recent major developments

in District 4:

Interstate Route 580

Two contracts ai. currently under-
way on Interstate 580—one between
Buell Street and Durant Avenue in

Oakland and the other from Sybil

Avenue to 173rd Avenue in San I,c-

andro. The latter w ill be finished late

in the spring of 1966, completing more
than 15 miles of continuous eight-lane

frcewav between the San Franciscf)-

Oakland Hav Bridge and Castro \'allev

lunction in Hav ward. Six previous

ALAMEDA COUNTY
contracts were rcquiretl to complete

the 8'/. miles presenrlv in service on
this route in Oakland and San I.eandro.

The most recently completed con-

tract, covering two miles of frccwav"

between the easterly limits of Oakland
near Durant Avenue and Svbil .\venue

in San Leandro, was opened to traffic

in julv 1964.

Fhe project between Buell and

Durant was started in late 1962 and

will be completed this fall. .Approxi-

mately 512,000,000 was allotted for

the construction of 4.5 miles of free-

way adjoining Calaveras .\venue and

portions of Mountain Boulevard.

Freeway-to-freeway traffic service be-

twecn ^\'arren Boulevard Freeway
(Route 13) and Interstate 580 will be

provided bv a directional interchange

being constructed in the vicinity of

Mills College. .Access to the freeway

for local traffic will be provided at

Davenport. Kulinle. Edwards, Keller
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and 106th Avenues and at Golf Links

Road. Four overcrossings and seven

undercrossings will provide traffic

service at interchanges and traffic sep-

aration at several intersecting streets.

Frontage roads are being constructed

to replace local access affected b\- the

freeway alignment.

The work is being done by Gordon
H. Ball and Gordon H. Ball', Inc.

The other contract between S\bil

Avenue and 173rd Avenue in San L.c-

andro is about one-third complete.

$5,571,000 was allotted for this work
which, in addition to almost three

miles of freewa\", includes overcross-

ings at 150th and 159th Avenues and
at Plaza Drive and undercrossings at

164th and 167th Avenues. Generally

the freeway is depressed between

150th and 159th Avenues and split-

level roadwa\s have been designed to

conform to the terrain in this area.

Portions of existing Foothill Boule-

vard, between Plaza Drive and 173rd

Avenue, will become a frontage road

when the freeway has been completed.

Contractor is Gordon H. Ball Enter-

prises and Price and Harris Construc-

tion Co.

173rd to Castro Valley

Design studies are well advanced
for one mile of Interstate 580 betw een

173rd Avenue in Hayward and Stro-

bridge Avenue in Castro \^alley. This

project w ill include reconstruction of

the interchange at the junction of

Routes 238 and 580.

Design studies are also in progress

on several projects for the 1 1-mile

portion of Interstate 580 between

Castro X'alley Junction and the junc-

tion with Interstate 680 near Dublin.

\A'ork on the portion between Stro-

bridge Avenue and Crow Canyon

Looking toward the west poriat through the new bore of the Caldecott Tunnel. To the right is one of the emergency stations spotted at 250-foot intervals within

the tunnel. They contain fire extinguishers^ a hydrant and public address system. Slots in the ceiling are ventilation ports.
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Road includes a channel change and
interim grading along Don Castro

Regional Park. The latter work is to

i)e cxpcilitcii ro fit improvement plans

and construction schedule for the park

and a revised freeway agreement for

this project was signed by Alameda
County in Fcl)runr\-.

The existing 20 miles of expresswa\-

between the intersection of Interstate

Routes 580 and 680 and the San Joa-
quin county line will be converted to

six- and eight-lane freeway and design

studies for these projects are well ad-

vanced. Safety roadside rests and truck

stops ha\e been approved for the por-

tion between \'asco Road and west of

the San Joaquin county line.

Construction of interchanges within

the above limits at Tassajara-Santa

Rita Roads near the north city limits

of Fleasanton and First Street (Route
84) near Livermore was started in

January. The contractor is Gallagher

\ Burke, Inc. I'linds in the amount of

11,367,000 are allotted for this work
which should be completed bv the

end of this year.

Landscaping

Landscaping on Interstate 580 proj-

ects has followed closely behind com-
pletion of the freeway and this work
has been completed to Park Boulevard
in Oakland. One such contract is pres-

ently in progress between Park Boule-
\ard and Birdsall .Avenue.

In addition, §200.000 has been budg-
eted for landscaping almost two miles
of freewa>- l)et\\ccn Gabriel Court
and 108th Avenue. Studies are in prog-
ress for landscaping the 4'<-milc pol--

tion between Birdsall Avenue and
lOSth Avenue and the 2.7-mile section
between 17.^rd .\venue and Gabriel
Court.

Interstate Route 680

ApproximarcJN 60 percent of the
construction on interstate 680 between
Route 580 and one mile north of the

.Mameda-Contra Costa count\- line has
been completed. Slighth- over three
miles of freeway is being constructed
w ith interchange facilities at the inter-

section of Routes 580 and 680 and at

Alcosta Boulevard and .separation

structures at Amador Valley and Dub-
lin Boulevards.

.As a part of this project. Interstate

580 is being widened from four to

eight lanes within the limits of the

Route 580/680 interchange. Frontage
roads are being constructed in the vi-

cinity of Alcosta Boulevard and
bridges over the Alamo Canal are in-

cluded in the project. This work,
which is completely on new align-

ment, is expected to be completed late

this fall. S.5,3 12,000 has been allotted

for this work, which is being per-
formed by the joint venture of Green
Construction Co. and Winston Bros
Co.

Design studies arc in progress on
Route 17 (future Interstate 680) be-
tween Alum Rock Avenue in San Jose
and near Prune Avenue in Fremont.
This routing for Interstate 680 was
approved last \ear in lieu of the
former location along Nimirx Free-
way.

Plans are nearing completion for al-

most nine miles of Interstate 680 be-

tween Scott's Corner and Interstate

580. This work is expected to be ad-

vertised shortl\'. Interchanges will be
provided at Route 84, Sunol Road,
Pleasanton-Suno] Road and Bernal
Avenue, and twin structures will be
constructed across .Arroya de la I,a-

guna. .A total of S8,450,()6o is required
to construct this project. Extensive
relocation of the Arro\a de la Laguna
between Arroyo Alocho and .Arro\o
del Valle is required, and this work is

prescntl\' underway through coopera-
tive agreement with the Alameda
Count\- Flood Control District.

Design studies are in progress for

nearly five miles of Route 680 in Fre-
mont between Mission Boulevard ncai

the Warm Springs district and the

junction of Routes 238 and 680 in the

.Mission San Jose district.

Route 13 (Warren Boulevard Freeway)

One and three-tenths miles of four-

lane frecwa\' is being constructed on
Route 1} between .Arias Avenue and
Interstate 580 as a part of a 51,728,000

contract. Access to Route 13 for local

traffic will be provided by interchange

facilities at Redwood Road and Car-
son Street. Five reinforced concrete
cantilever retaining walls and a pedes-
trian overcrossing at Leona Heights
Park are included in the work. Con-
struction is by the F. C. Smith Co.;

the section is expected to be opened
to traffic earl\- next vear.

Fhe rough grading for this portion
of Warren Boulevard Freewa\- was
completed as a part of the project

presently- under construction on In-

terstate 580 betw^een Buell Street ami
Durant .Avenue in Oakland. This is

the final unit of construction on Route
13 between Route 24 and Route 580.

Initial construction on this route be-

tween these limits was initiated with
Joint Highway District funds con-
tributed b\- the City of Oakland,
County of .Alameda and State High-
way Fund. Local jurisdictions con-
tributed 5150,000 each to this final

project.

The 345,000 landscape project at

.Moraga .Avenue Interchange was ac-

cepted in A larch.

.A S54,0(J0 project for the revision

of drainage facilities and the installa-

tion of a pump at Folger .A\cnue
L'nderpass at the northerly terminus
of Route 1 3 at Ashby Avenue was
completed in late April. Prior to this

work, the underpass was subject to

closure by flooding during periods of

heavy rainfall. This work should

eliminate that condition.

Route 17 (Nimitz Freeway]

Funds in the amount of Si. ^00,000

have been budgeted for widening
slightly over four miles of Nimitz
Freew a\- to six lanes between Jackson
Street in Hayward (Route 92) and
Washington Avenue in San Leandro.
Provision for widening within the

existing median was made in the orig-

inal construction and this work is

expected to be advertised this sum-
mer.

Five structures will be widened
within these limits; the "A" Street

L^ndercrossing, San Leandro Creek
Bridge, Hesperian and Lewelling Bou-
levard L^ndercrossings and the Route
17/238 Separation. .A double metal

beam meiiian barrier will be installed

as a part of this project.

.A contract for resurfacing Route

17 between Davis Street and 0.3 mile

north of Ilegenberger Road is in

progress. Night pa\ing operations on

the southbounil lanes were begun late

in Februar\- l)ur a labor dispute de-

la\cd these operations for a while

during .March. There is $353,000 al-

lotted for this 1.5-mile project.
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Funds in the amount of $300,000

have been budgeted for a similar

project between 1.1 miles north of

Washington Avenue and 0.3 mile

north of Davis Street (Route 112) in

San Leandro. This contract will in-

clude grinding some pavement joints.

The contract is expected to be ad-

vertised before summer.

Studies b\' the division and the

City of Oakland for new connections

to the Ximitz Freeway between 98th

Avenue and High Street, to serve the

Oakland Coliseum, are well advanced.

Interchange design at 66th Avenue is

in progress anticipating construction

in the next few \ears. Right-of-way

for the 66th Avenue Interchange will

be furnished by the City of Oakland.

Projects for additional widening of

Nimitz Freew av between Davis Street

and Hegenberger Road and between

Washington Avenue and Davis Street

are being designed.

The contract for landscaping the

Marina Boulevard Interchange (First

Street) in San Leandro was completed

in .March, with 511,500 allotted for

this work.

Plans have been completed for the

erection of 6.8 miles of median bar-

rier on Route 17 between Jarvis

Avenue and Jackson Street (Route

92). Design studies for the enlarge-

ment of Winton Avenue Interchange

in Hayward are currently in progress.

Revisions to the plans for the In-

dustrial Parkway Interchange to pro-

vide for future eight lanes on the

freeway are being studied. This pro-

ject includes a scale installation south

of Tennyson Road. Rights-of-way

for the interchange ramps will be

financed b\" the city.

Design studies are in progress for

the construction of an initial two-

quadrant cloverleaf interchange at

Stexenson Boulevard (fornierh- P.G.

& E. Road). Rights-of-way for this

project will be furnished by the City

of Fremont under cooperative agree-

ment.

Caldecott Tunnel

Work has been completed on two
projects for the renovation of the old

Caldecott Tunnel bores, and a third

project to provide for four-lane peak

hour traffic flow in each direction is

in progress. The first of the two con-

tracts called for mechanical and elec-

trical renovation of the old bores,

including painting and installing new

Caldecott Tunnel construction. After the walls were pointed, new fluorescent strip lighting fixtures were

installed. Here a workman inspects the ballast wiring for a strip section.

lights. This work cost approximately

§8.51,000. The other contract included

the construction of struts and the

installation of a drainage system in

the old tunnels at a cost of 5310,500.

Both projects were completed in

March.

Funds in the amount of 5339,000

are allotted for the third project which
provides for the installation of lane

control devices and necessary signing.

The devices, which function by use

of compressed air, should be fully op-

erative this summer, concurrent with

the completion of the freeway project

discussed below.

Construction on the new bore for

the Caldecott Tunnel was completed,

and it was placed in operation in Oc-
tober. This project, which cost ap-

pro.ximately 510,897,000, provides a

two-lane, 28-foot roadway with a

4-foot sidewalk on one side and a 2 '/2 -

foot emergency walk on the other.

The length of the bore is 3,371 feet.

The contract included tiling and

lighting the interior, ventilating equip-

ment, fire-protection facilities and a

closed-circuit T\' s\stem for traffic

surveillance.

Route 24

West of the tunnel, a 54,404,000

contract has been in progress since

early last year on portions of Route
24 between 0.4 mile west of W^irren

Boulevard Freeway (Route 13) and

the west portal. This work includes

the 260-foot-long Ka\" Overcrossing;

a partial interchange, approximately

one-half mile east of Lake Temescal

on Route 24 and a signalized intersec-

tion at Tunnel Road and Route 13.

just north of Lake Temescal.

The eastbound traffic lanes are ex-

pected to be opened to traffic this

summer. At that time it will be pos-

sible to operate the central tunnel in

reversible direction by use of the new-

lane control system.

Detailed design studies for Route

24 between Golden Gate .\venue in

Oakland and Warren Boulevard Free-

way ( Route 13) are continuing. These

studies include alternate plans for em-

bankment utilizing a variety of short

walls to reduce the effect on the ad-

joining propert\' at the control points.

The City of Oakland approved the

parallel off-ramp at Patton Street on
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the portion between Interstate 580

And Golden Gate Avenue in January.

Design studies for the frccway-to-

freeway conncctf)r ramps between
Route 24 and Interstate 580 are well

ad\anced.

The design work east of Ciolden

Gate Avenue to the Xiiiiitz I-reewav

is being coortiinated and scheduled to

accommodate both rapid transit and

City of Oakland redevelopment. Ad-
ditional rights-of-wa\- reiiuired be-

cause of rapid transit between 27fh

Street and Golden Gate .Avenue are

being acquired.

Route 92

.'\ contract for the construction of

three miles of Route 92 between the

San .Matco-Ha\ward Bridge and Hes-
perian Boulevard in Hayward was
started in February by Ivaldi Bros.

& Associates and Andell. Inc. This

project will provide a full frcew ay fa-

cilit\- between the bridge and west of

Hesperian Boulevard at a cost of ap-

pro.ximately 13,111,000. The existing

grade crossing of the Southern Pacific

Railroad at Mt. F.den will be elimi-

nated b\' a separation, and access to

the freeway will be provided by inter-

changes at Industrial Boulevard and

at the intersection of Claw iter and

I'den Landing Roads. Frontage roads

will be provided for access to proper-

ties west of Clawiter Roail. Comple-
tion of this project is expected b\- the

summer of 1966.

Design studies for the jinrtion of

Route 92 between Route 17 ami In-

terstate 580 near Castro are proceed-

ing, looking toward a freeway agree-

ment w ith the city.

Other Projects

The landscaping project for the ap-

proaches to the Posc\- and Webster
Street Tubes is nearing completion,

with some 529,600 allotted. It should

be completed this summer.

Flic contract for the rehabilitation

of the Pose\" Tube Portal buildings

was completed in I-'ebruary. This

project inchuieti steam cleaning, con-

crete removal aiul painting at a cost

of $32,600.

Interstate Route 680

Construction was completed re-

cently on 6.7 miles of four-lane free-

way on Interstate 680 between Dan-
ville and Walnut Creek. This project

has been o[)cn to traffic and Interstate

680 has functioned as a full freewa\-

from Danville to the Benicia-AIartincz

Bridge since early December. South-

erly of Danville, two projects are cur-

rently under construction which will

com[)lete Interstate 680 within Contra

Costa County and Alameda Count\- as

far as Interstate 580 (see .Mameda
Count)' section).

Fhc Danville to Walnut Creek con-
tract is the largest single roadway
contract let to date in the bay area

and required about two and threc-

(]uarfers \cars to complete. Ihe total

cost of the work was $13,750,000, in-

cluding participation by local jurisdic-

tions. Separation structures for inter-

changes and local traffic arc provided

at S\canu)re Valley, Diablo, Fl Pin-

tado, El Alamo, El Monte, Stone Val-
le\. Rudgcar and Livorna Roads.
I'our biiilges were constructed over
San Ramon Creek and overheads were
built over the Southern Pacific Rail-

road at Danville and at South Walnut
Creek.

South of Danville, 5'/j miles of

Route 680 between 1 mile north of

the Alameda count\- line and S\ca-
morc \'alle\- Road is currentl\- under
contract. Work was started Februar\-

CONTRA COSTA COUNTY
4, 1965, on this $7,700,000 project.

The contractor is Fredrickson & Wat-
son Construction Co.

Access to the freewa\ w ill be pro-

vided at Crow Canyon Roail and
bridges will be constructed across San
Ramon Creek. Other structures in-

clude undercrossings at Pine \'alle\-

Road and Donegal A\enue and over-

crossings at Bollinger Canyon and
Norris Can\on Roads and Count\-

Road "D" (North San Ramon) to

provide for local traffic separation.

Technically, work was not com-
pleted until .March on a contract on
Route 680 between Mnnumeni limilc

The Monument Boulevard project involved improvement of o heavily traveled twolane road to a modern
four-lane arterial. The new Walnut Creek Bridge is visible in the middle of the photo.
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\ ard ill Concord and Willow Pass

Road, although the freeway lanes and
traffic separations on this portion were
opened to traffic in January of last

year. Construction on Route 680 con-

sisted of completing the Monument
Boulevard Interchange and construct-

ing a Y interchange at the intersection

of Routes 242 and 680, in addition to

grading and surfacing four lanes on
Route 6S0. The remainder of the con-

tract consisted of the construction of

nearly four miles of freeway on Route
242 between Monument Boulevard

and Olixera Road (see Route 242 be-

low).

Plans are complete for adding two
lanes to slightly over six miles of

Route 680 between South ^^'alnut

Creek Overhead and Route 242 north

of Monument Boulevard and design

studies are in progress for the future

project to add two lanes in the median
between Sycamore \"allev Road and
South Walnut Creek Overhead.

Design studies are in progress for

landscaping approximately 3.2 miles of

the completed freew ay betw cen \\'i\\-

den Road in Walnut Creek and the

south city limits of Concord. Studies

are also in progress for 6.5 miles of

tree and functional planting on por-

tions of Interstate 680 between one
mile south of Danville and Crest Ave-
nue in A\'alnut Creek. One hundred
hfty thousand dollars has been bud-
geted for this work, which will be

s>arted this fall.

Route 4

\\'ork was started in the middle of

February on the construction of 4.7

miles of four-lane freew"a\" between
0.2 mile w^est of Cummings Skyway
and 0.1 mile west of Howe Road in

Martinez. Nine million two hundred
fifty-nine thousand dollars has been
allotted for this contract, w hich is ex-

pected to be complete in late 1966

or early 1967.

The project is generalh' on new-

alignment replacing the tortuous

Franklin Canyon route. Gordon H.
Ball Enterprises and Syar & Flarms

are the contractors.

Design studies are being continued

for four miles of the future Route 4

freewa\' between A Street and the

Route 4/84 interchange near Nerol\-

Road. This project includes that por-

tion of future Route 84 freewav be-

-.-'^/

Looking north irom the Sycamore Valley Road interchange south of Danville along the recently completed

freeway between Walnut Creek and Danville on Interstate 680.

tween Route 4 and the Antioch

Bridge.

Route 24

Construction on almost two miles

of eight-lane freeway between the east

portal of Caldecott Tunnel and Or-

inda was completed in February. This

work, which requires almost 2 Yz years

to complete, cost approximately

S6,974,000. Interchanges were con-

structed at the east portal of the tun-

nels and at Gateway Boulev^ard. Cable

chain link median barrier was installed

throughout the majorit\- of the proj-

ect and blocked-out metal beam bar-

rier was used in interchange areas.

Work has been completed on two
projects for the renovation of the old

Caldecott Tunnel bores and a third

project to provide for lane-changing

devices to accommodate four-lane di-

rectional flow- is in progress (see Ala-

meda Count\- section).

Preliminar\- approval has been given

to a plan to locate a six-mile portion

of the Bay Area Rapid Transit Dis-

trict net-work within the freeway

median strip on Route 24 between

Orinda and Walnut Creek—subject to

negotiation of a ,satisfactor\- financing

asreement. This location will reduce

right of way requirements for the

transit facilit\" as well as provide im-

proved aesthetics, but will require re-

construction of the westbound free-

wax- lanes and interchanges.

Interstate Route 80

Funds in the amount of S.300,000

have been budgeted for the construc-

tion of ramps at County Road 20 on

Interstate 80 near San Pablo, and this

work is expected to be advertised this

fall.

\\'ork was completed in April on a

cooperative project for ramp widen-

ing at the nothbound off-ramp to San

Pablo Dam Road. This work cost ap-

proximately 543,500, of which 59.000

was contributed b\' the Citv of San

Pablo.

Route 242

Although the freewav lanes have

been in service for several months, the

contract for the construction of the

four-lane freeway on Route 242 be-

tween .Monument Boulevard and Oli-

vera Road was not completed until,

early .March. This work included the

construction of Route 680 between
.Monument Boulevard and Willow-

Pass Road, which is discussed in con-

nection w ith that route.

May—June 1965 31



Access to Route 242 for local traffic

is provided at interchanges at Willow

Pass Road, Concord Avenue and So-

lano \Vay. The total allotment for the

contract, including work on Interstate

680, was 55.480,000.

.\ contract for widening Monu-
ment Boulevard, the former Route

242 facilit\-, was completed in March.

Rights-of-\\^ay for this project, be-

tween Buskirk Avenue in Pleasant

Hill and 0.2 mile west of Oak Grove
in Concord, together with 5148,000

of construction costs were furnished

under cooperative agreements with

local jurisdictions. The total cost of

the work was 5298.000. This facility-

was constructed to a four-lane con-

ventional highway, including a mod-
ern four-lane structure with sidewalks

over \\'alnut Creek.

Work was also completed recently

on former State Sign Route 24 (Mon-
ument Boulevard and Galindo Street)

l)etween Oak Grove Road and Salvio

Street in and near Concord. Total cost

of this project was 530,800.

Route 101

Another step tow ard the conxersion

of Route 101 to full freeway between

the Golden Gate Bridge and central

Novato—a distance of ncarl\- 21 miles

—was recently completed.

The last segment of this job, 2.7

miles of si.x- (ultimatelx eight-) lane

freeway between Miller Creek Road

and I'.ntrada Drive, took approxi-

marclx- rw o \ears to complete at a cost

of 54,241,000. The contract was per-

formed b\' a joint venture of Syar &

[ larms, Gordon H. Ball and Gordon

H. Ball, Inc.

The project, wiiich was completed

in the middle of December, included

clinibing lanes in both directions over

St. X'incent's Hill. Interchanges were

constructed at Ignacio (San Jose)

Boulevard and at Boiling Drive in the

\'icinit\' of Pacheco Creek. Access to

I lamilton Air Force Base is provided

by a frontage road between these in-

terchanges.

Work was started in February on

the first of several projects for the

eventual reconstruction of six miles of

Route 101 to eight-lane freewa\" be-

tween San Quentin Wye and Miller

Creek Road interchange. This con-

tract, between Irw in Street and Thirtl

Street in San Rafael, will realign

streets and ofF-ramps and pro\ide im-

proved local ser\ice on the frontage

roads 1)\' eliminating points of severe

conflict. I'"unds in the amount of

5616,000 have been allotted for this

work.

The construction of a freewa>'-to-

freewa\- interchange at the intersec-

tion of Routes 37 and 101 was com-

MARIN COUNTY

plated on lul\ 13, 1964. This project,

which was started in February of

1963, cost approximately 54,278,000.

I'ivc major structures, including sepa-

rations over the Northwestern Pacific

Railroad tracks, were constructed on

this contract. The contractor was
Peter Kiev, it Sons Company.

A six-Zone freeway section was constructed opposite Hamilton Air force Base near Novato. View is north.
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Smaller Projects

The contract for landscaping and

construction of restroom facilities at

the \'ista Point area at the north end

of the Golden Gate Bridge will be

completed shortly. Some $65,600 is

allotted for this work. Design studies

for the west side parking lot and a

freeway connection at this location

are suspended pending clarification of

Golden Gate Bridge expansion plans.

Work began in .March to construct

approximately 0.8 of a mile of Route

131 as a four-lane divided conven-

tional highway. This work, along

Tiburon Boulevard berween Black-

field Drive and beyond Reed Ranch

Road, will cost approximately 5610,-

000 and take about seven months to

complete.

Portions of existing Tiburon Boule-

vard will be utilized as a frontage

road on the southerly side of Route

131 in conjunction with Greenwood
Cove Drive. The contract includes

sradins 0.4 of a mile berween Reed's

Underpass at Trestle Glen Drive and

\\ est of San Rafael Avenue in Tiburon

and placing rock slope protection

along Richardson Bay.

A $151,000 contract for resurfacing,

reconstruction of shoulders, and the

installation of underdrains was com-
pleted in February- north of Atherton

Avenue in Xovato on the Redwood
Highway (US 101). This work is sim-

ilar to a project completed in this area

last \ear.

.Minor \\ idening has been completed

on 0.4 mile of Route 1 between

Stinson Beach and three miles south-

erly. Design studies are also in prog-

ress for the replacement of the Stem-

pie Creek Bridge and for drainage

improvements between Stinson Beach

and .Marshall.

Median Barrier

Installation of 5!; miles of median

barrier between approximately '/z

mile south of Waldo Undercrossing

and Corte .Madera Creek was recently

completed. Several t\pes of experi-

mental glare shields were installed as

a part of the project. These included

vertical and diagonal plastic strips and

expanded metal mesh screen. Almost

$187,000 was allotted for this project,

of which $39,000 was for the experi-

mental installation of glare shields.

A contract for the installation of

median barrier between the north

end of the San Rafael X'iaduct and the

south end of Corte .Madera Creek

Bridge was started in February. Funds

in the amount of 5137,000 have been

allotted for this 2V2-mile project.

Landscaping

The landscaping contract at Tierra

Linda Interchange (Manuel T. Freitas

Parkway) was completed in August,

an $88,500 project. Installation of an

irrigation system was included.

Design studies are in progress for

1.1 miles of landscaping south and

north of Corte .Madera Creek, and for

additional planting at Spencer Avenue

interchange.

Route 29

A $955,000 contract to build a

1.2-mile section of four-lane divided

freeway in the City of Napa betw een

Old Sonoma Road and Trancas Street

(Redwood Road), was completed last

-May.

Frontage roads were provided on

the westerly side between Old So-

noma Road and Laurel Street and in

the vicinity of First Street. .Major

structures were constructed at Napa
Creek Bridge and First Street Over-

crossing.

An interim project on Route 29 was

also completed last .May. This project,

from two miles north of Trancas

Street to 2.7 miles south of Yount-

ville, consisted of increasing skid re-

sistance by resurfacing portions of the

existing pavement with open-graded

asphalt concrete and replacing raised

traffic bars.

Bids were opened on .March 24,

1965, for signals, lighting, and widen-

NAPA COUNTY
ing at Imola ^^'est and Jefferson

Street in Napa. Some $35,000 is budg-

eted from State funds. Both the City

and Count)' are contributing $5,800.

Other Routes

Construction was completed last

September on a 26-foot all-paved sec-

tion on Route 121 about two miles

northeast of \"ichy Avenue. Approx-

imately 1.2 miles of widening and

minor improvements in alignment

were included in the work. This pro-

ject cost nearly $83,300. On Novem-
ber 6, 1964, the S35.000 contract to

realign Route 128 to ease a curve

approximately ten miles east of Ruth-

erford was completed.

Future Projects

Plans are being revised for a project

on Route 29 betw een Napa Creek and

Trancas Street to include a north-

bound off-ramp at Lincoln Avenue

interchange.

This project will complete Route

29 to a four-lane freewa_\" from south

of Imola Avenue to south of Trancas

Street.

Design studies are in progress for

completing the development of the

four-lane expresswa>' north of Tran-

cas Street to two miles north of

Yountville, and for an ultimate four-

lane freewav between north of

Yountville and Ritchie Creek. This

project is planned initially as a two-

lane expressway bypassing St. Helena.

Design studies are underway for

nearlv one mile of reconstruction on

Route 128 cast of Pope \'alle\' Road

as a part of the continuing improve-

ment of the existing facility. Funds

in the amount of $50,000 have been

budgeted for this project. It is the

fourth of several contracts of a sim-

ilar nature, and design studies for an-

other 1.3 miles on Route 128 are in

progress.
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SAN FRANCISCO COUNTY
Within the past >ear the most sig-

nificant developments in San Fran-

cisco liave been the completion and

presentation of two of the most ex-

tensive and imaginative studies for

urban freeway routes ever undertaken

by the Division of Highways.

These involved the development of

rlie Panhandle Parkway extension of

Interstate Route 80 from the San

I'rancisco Civic Center to the Golden

(iate Bridge and the recently com-

pleted studies for Interstate Route 480

from riie F.mbarcadero Freew a\', along

the north waterfront area to the

(lokicii (late Bridge.

Route 82

When the section of Route 82

(known locally as the Southern Free-

way) from Orizaba Avenue to Mis-

sion Street opened to traffic in August,

motorists were provided \\ ith a safer,

signal-free ride from the southwest-

erly- corner of San Francisco to the

Ba_\- Bridge and dow ntow n San Fran-

cisco via this new route and the James

Lick Freeway (US 101).

Construction costs on this new six-

lane frccua\' tf)taled more than S22,-

000,000. More than six years and four

major construction projects were re-

(]uired to complete the approximately

four miles between Orizaba Avenue
and the Route H2/101 interchange.

The Gu>' F. Atkinson Company built

the interchange, while the firm of

Ciiarles L. Harney, Inc., performed

the other three contracts.

.Man\' traffic separation structures,

major street connections, retaining

walls and pedestrian overcrossings

were constructed on these projects.

.Xpproxiniately one-third of the

work has been completed on the por-

tion of Route 82 between Xewcomb
.\ venue and Arm\' Street. The project

includes construction of a double-

Structure work on the Clay-Washington fn '
, 'he "Embarcadero" Freeway, shown as it neared com-

pletion. The ramps were integrated with the overall plan for the Golden Gateway Redevelopment Project.

One of the completed apartment towers appears at lower left. The excavation at the bottom ol fhe photo
is the site for a large parking facility.

deck viaduct transitioning to a single-

deck viaduct in the vicinity of Evans

Avenue and the construction of ramp
connections in the vicinity of Army
and Pennsylvania Streets. The latter

facilities are an integral part of the

future Islais Creek Interchange, to be

constructed at the junction of Routes

82 and 87. Some $5,380,000 has been

allotted for this contract which is ex-

pected to be completed in the spring

of 1966.

Route 87

The first unit of Route 87, the fu-

ture north-south freeway intended to

relieve congestion on Route 101, has

been budge'ted. \ total of $9,500,000

has been approved which will cover

the construction of nearly 1.5 miles

of this eight-lane freeway between

Fvans Avenue and ISth Street.

Interchanges to provide access to

the freeway will be constructed at

ISth and 25th Streets and overcross-

ings for local traffic separation will be

constructed at 18th and 20th Streets.

An unusual feature of th's project

will be the precast concreti. retaining

wall in the Potrero Hill area. Plant-

ing balconies will be provided in this

wall for landscaping intended to en-

iiance the finished appearance of the

wall.

Interstate Route 480

The contract for the construction

of the Clay and \\'ashington Street

ramps has been completed by Stolte,

Inc., and these facilities are now open

to traffic. The ramps connect Inter-

state 480 (localh- known as the Em-
barcadero Freewa\') with the Golden

Gatewa\' redevelopment project in

the City of San Francisco and should

relieve some of the congestion due

ro lack of access noitherh" of Market

Street. This project, which included

sign structures, signs and lighting,

cost approximately $1,422,000.

Location studies on extending In-

terstate 480 northerl\- have been com-

pleted and a w ide ra.ige of alternative

lourings for the proposed location

were present to the board of super-

visors on March 8, 1965. The>' include

a \ariet\- of proposals to extend Inter-

state 480 from the vicinit\' of Broad-
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An unusual feature of the future eight-lane freeway between Evans Avenue and 18th Street will be the precast retaining wall in the Potrero Hill area. Planting

balconies will be provided in this wall for landscaping intended to enhance the finished appearance of the wall.

way and the Embarcadero through

the north \\aterfront area of San

Francisco to a connection with the

Golden Gate Bridge.

The studies w ere undertaken at the

request of the board of supervisors

and were made in cooperation with

the cit\' technical staffs, and in asso-

ciation with the architectural form of

Eckbo, Dean, Austin and ^^ illiams.

Among the proposals are a variety

of engineering forms, including tun-

nels under Telegraph and Russian

Hills, depressed and elevated designs,

and structure along the edge of the

bay.

On April 28, 1965, the California

Highwa\' Commission took this rout-

ing under consideration, after receiv-

ing a recommendation from State

Highwa\" Engineer J. C. Womack,
but deferred further action for 60

days in view of routing studies being

conducted by the board of super-

visors.

other Routes

Other current construction within

San Francisco is being performed on

Route 1 as a part of a contract on

Interstate 280 betw een Eastmoor Ave-

nue in Dah" City and north of Ale-

many Boulevard Overcrossing (see

San -Mateo County). Route 1 within

San Francisco is a connection between
Route 82 at San Jose Avenue and

Interstate 280 in the vicinity of Ale-

many Boulevard-Knowles Avenue in

Daly Cit\'. Within San Francisco,

traffic separations are being con-

structed at Alemany Boulevard and in

the vicinit}' of St. Charles Avenue in

addition to the freeway connection.

The San Pedro Overcrossing on the

Dal>' Cit\ portion of Interstate 280

was opened to traffic in .March.

A contract w as completed in Febru-

ary for the placing of reflective mark-
ers on 4.2 miles of Route 101 (James

Lick Freeway) between the San

-Mateo county line and 17th Street to

improve night \isibility of traffic

striping particularly in rainy weather.

Landscaping

Bids were opened on March 10,

1965, for a project to landscape 2.2

miles of Route 82 between Route 101

and Havelock Street, westerly of

James Lick Freeway. There is S267-

000 allotted for this work, which will

take about nine months to complete.

Plans are being prepared for two
additional landscaping projects on
Route 82 on portions of the freeway

which were completed last fall. Funds
in the amount of 5135,000 are avail-

able for landscaping 1.3 miles of di-

vided freewa>' ber^veen Ocean and

San Jose Avenues and 560,000 has

been budgeted for landscaping the

one-half mile of viaduct between

James Lick Freeway (Route 101) and

Revere Avenue.

Future Projects

The route was adopted for Routes

87 and 230 between Army Street near

Islais Creke and Route 101 near the

San .Mateo count\" line last year. De-

sign studies for this portion including

interchange studies at both ends are

underway.

Design studies are also underway

for the extension of Route 87 between

18th Street and Sixth and Brannan

Streets. Freeway agreements for this

portion have been executed. From
Sixth Street to the junction of Routes
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87 and Interstate 480 in the vicinity of

Howard Street, design studies and the

preparation of preliminary freeway

agreements are in progress.

Studies for evaluating the feasibil-

ity of expanding or niodif\ing Route

101, from the San Mateo county line

near Camllestick Point to the l?ay

Bridge, and Route 80, between the

Division Street W^ye and Mission

Street, to increase operational effi-

ciency are in progress. These studies

are being made in cooperation with

the city technical staff, particularly

in the .-Krmy Street area where the

city is in the design phase for the

construction of a grade separation and
new ramps to the frce\\a\-.

Interstate Route 280

A total of five major projects are

currently- under construction, adver-

tised or financed within San Mateo
County on Interstate 280, loca]l\

know n as the Junipero Serra Freewa\-.

Design studies are being expedited on
the remaining portions to insure that

this entire facility between San Jose

and San Francisco is either completed
or under construction in the next four

\ears.

Considerable attention has been

given in the design of Interstate 280

to the preservation and, when pos-

sible, the enhancement of the natural

l)eaut\- of the area through which the

trecway is located. To assist in these

aims, medians of varying width ami

roadwaxs separated b\- as much as 40

feet in height are provided, opening

up unrestricted vistas of scenic views
to both directions of traffic. In addi-

tion, the improved architectural treat-

ment of structures and designed con-

figuration of slopes is intended to in-

tegrate the roadw a\ with the natural

terrain bordering it.

The portion between one-half mile

south of Eastmoor .Avenue in Dalv
Cit\- and Orizaba Avenue in San Fran-

cisco should be opened to traffic in

the summer of 1966. Funds in the

amount of $9,978,000 are allotted

from state highway funds for this

work, with additional monevs being

piovided by the ('it\- of Dalv City

and the San Mateo County Sanitar\-

District.

Interchange facilities are being con-

structed in the vicinit\- of Market
Street, Washington Street and .Ale-

many Boulcvard-Knowles Avenue, all

in Daly City, with an on-ramp from
San Francisco being provided by
modification of the existing Alemanv
Boulevard Overcros.sing at the north-

SAN MATEO COUNTY
erly end of project. Separations for

local traffic are pro\ided at San Pedro
Road, ^^ashington Street, School

Street, Know Ics .\vcnuc and at two
locations on Junipero Serra Boulevard,

which is being realigned.

The San Pedro Road and Washing-
ton Street Overcro,ssings have been
completed and opened to traffic, en-

abling the contractor to resume exca-

vation along the frecw a\- alignment.

Preliminary to the above project

was a contract for relocation of storm

drains on Junipero Serra Boulevard,

approximately one-quarter mile south

of Know les Avenue in Daly City

w hich w as completed last May.

In addition to construction on

Route 280, the contract includes work
on portions of Route 1 which inter-

sect the interstate facilit>' in this vi-

cinity-. In San Francisco, traffic separ-

ations are being constructed at

.\lcman\- Boulevard and in the vicinit\-

of St. Charles Avenue. Other w ork on

Route 1 in Daly City consists of rough

grading, drainage and frontage road

facilities for a future freeway connec-

tion on that route between Routes 1

and 280.

Plans are completed for extension

of this interstate facilit\ southcrlv

through Dal\- City. More than $10,-

000.000 is budgeted for the 3..?-mile

portion of Route 280 from .Arroyo

Dri\c in South San Francisco to East-

moor .\\ciuie in Daly City.

.Access to the freeway will be pro-

'.ieied through interchanges at West-
borough Boulevard, IIicke\- Boulevard

Extension and Collins .A\cnuc Exten-

sion. Separations for local traffic will

be built at Chinese Cemeter\- Road
and King Drive Extension. .All of the

proposed extensions will be con-

structed by other jurisdictions.

San Mateo Creek Bridge

Bids were opened on .April 7, 1965,

for the construction of approximafel\'

two miles of Interstate 2S0 between

Bunker Hill Dri\e and Black .Moun-

tain Road in Hillsborough. .Major

work on this project is the construc-

tion of San .Mateo Cjeek Bridge, al-

though it includes some freeway grad-

ing and the placement of embankment
for the proposed Haync Road Inter-

change. Paving of the freeway will be

accomplished on subsequent projects.

Some 52,500,000 was included in the

1964-65 budget to partly finance this

work, with an additional $4,785,000

being provided in the 1965-66 budget.

The final design of the San .Mateo

Creek Bridge b\- the Di\ision of High-

ways Bridge Department is the result

of many studies. The studies and a

model of the design were re\iewcd

with the Peninsula Highway Policx

Committee last >ear.

Bids were opened Ma\ 19, 1965, for

another major project on Interstate

280 between Summit Dri\e and San

Bruno .Avenue in San Bruno. This

construction includes 1.7 miles of free-

wax- and the placement of four em-

bankments between Summit Drive and

Larkspur Drive, as well as additional

embankment construction on Route 1

on the portion l)etw-ecn Route 280 and

St. Francis Boulevard.

Excess Material

Material for these embankments will

come from the section i>f the route

between Larkspur Drive and Route

186 in San Bruno. The rest of the ex-

cess material will be hauled to the

San Francisco Airport or some other

optional disposal site. Some $8,500,000

is available for this project.
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Farther south, the structure carry-

ing Route 280 over the Stanford Uni-

versity rwo-mile linear accelerator

will be completed this summer. The
Mork ^\as undertaken earl\- to main-

tain coordination ^^ith work being

preformed on the accelerator.

Design w ork on a unit of Interstate

280 from Ra\mundo Drive in Wood-
side to the San Mateo Creek Bridge is

temporarily delayed due to considera-

tion of an alternate location requested

by the San Francisco Water Depart-

ment and the San Mateo County

Board of Super\-isors.

Route 1

Although the freew a\' lanes were

opened to traffic on January 29, 1965,

the remaining work on Route 1 be-

tween Sharp Park Road and Manor
Drive in Pacifica was not completed

until spring. Two and one-half miles

of freewa>' were constructed on this

54,364,000 project by McNamara Cor-

poration, Ltd. Interchanges were con-

structed at Sharp Park Road, Brighton

Road-Paloma Avenue and Manor
Drive, plus a pedestrian overcrossing

at Milagra Drive and a similar under-

crossing at Sharp Park Golf Course.

As an interim improvement a con-

tract for the w idening of Route 1 to

four ! 0-foot traffic lanes, without

shoulders, between Linda .Mar Boule-

vard and one mile south of Sharp Park

Road was completed in February. A
six-foot-wide pedestrian w alkway was

built along the westerly side of the

reconstructed highway. The City of

Pacifica obtained the necessary rights

of entr\- and slope easements.

The development of Route 1 in

Daly Cit_\- between Route }y and In-

terstate 280 is being handled in con-

nection \\ifh construction of three

separate projects. The earthwork and

frontage road construction is discussed

herein in connection with two proj-

ects on Interstate 280. Design studies

for structure construction and paving

the portion between Routes 35 and

280 are in progress.

A resurfacing and channelization

contract on Route 82 (El Camino

Real) between Finger Avenue in

Redwood City and Central Avenue in

San Carlos was completed in Febru-

ary. Also completed in Februarv was

a project for drainage improvements

at Watkins Avenue. This w ork is in-

tended to alleviate flooding at Ather-

ton Creek.

Numerous signal and channelization

revisions are being designed on El

Camino Real in the cities of San

Mateo. Burlinganie and Redwood
City, and a similar project is under-

way in Belmont.

Other Routes

The contract for the placing of ap-

proach embankments for structures

on Route 92 near the west end of the

San Mateo-Hayward Bridge was com-
pleted in .March. This scheduling wdll

permit settlement prior to bridge con-

struction in this relatively unstable

area.

The superstructure contract for the

new San .Mateo-Ha\w ard Bridge is

well underw ay and many of the col-

umn bents have been poured. This

w ork is administered by the Division

of Bay Toll Crossings and is e.xpected

to be completed in the summer of

1967.

Bids were opened on .March 24,

1965, for a project to widen the 4.8-

mile section of Bayshore Freeway
(Route 101) between I9th Avenue in

San .Mateo (Route 92) and Broadway
in Burlineame to eight lanes. The

Traffic has more direct and convenient access to Woodside Road, bypassing downtown Redwood City,

since completion of fhe new expresswoy.
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The new freeway through Pacifica looking north along the coast from above the Sharp Park Golf Course.

work iiicliulcs rough grading for the

Whipple Avenue Interchange, con-

struction of median barrier, and the

updating of signing and lighting.

Funds in the amount of $1,100,000 are

l)udgetcd.

Other Routes

The Route 82/114 separation on the

project on Route 114 between Cy-
press Avenue, south of El Camino
Real and Bayshore Freeway, was
opened to traffic March 27, 1965. This

faciiit}' replaces the former "Five

Points" signalized intersection on El

Camino Real. The remaining structure

work at Redwood Junction Overhead

over tiic Southern Pacific Railroad is

ncarl\ completed, with the entire con-

tract to be finished late this summer.

In addition to the structures, a four-

lane expressway is being built on 1.1

miles of this route. The sum of |2,-

329,000 was allotted for construction

of the project, of which $1,040,000

w as contributed by the Cit\- of Red-

wood Cit\' and Count\' of San Mateo.

Landscaping

The plant-establishment period

ended in Alarch on the landscaping

contract for the completed portion of

Route 92 freeway between north of

West Hillsdale Boulevard Extension

and Grant Street. Additional oak tree

planting was made possible as a part

of the project by the contribution of

$1,000 received from owners of the

Borel Estate, adjacent to the freeway.

Interstate Route 280

Completion of one major contract

and the anticipated completion of

another on Interstate Route 280 b\-

June will provide full freeway service

to the rapidl\' growing areas in the

heart of the Santa Clara Valley.

.\lmost five miles of six-lane free-

wa\' between Saratoga Avenue in San

Jose and Stelling Road in Cupertino

w as completed and opened to traffic

in Alarch of this year. Access to the

freewa\- is provided by interchanges

at Lawrence Expressway-Stevens

SANTA CLARA COUNTY
Creek Boulevard, W^olfc Road and
Saratoga-Sunnyvale Road with a sepa-

ration for local traffic having been

constructed at Blanc\- Avenue. Gcn-
crall\' the freewa\- is elevated in the

vicinity of Ea\\rence Expressway-Stc-

\cns Creek Boulevard and depressed

from Saratoga-Sunnyvale Road to

Stelling Road. This 54.432,000 job was
done b\- Fredrickson & Watson Con-
struction Compan\'.

Xorth of this portion, one mile of

six-lane construction is in progress on

Route 2S() between Saratoga-Sunn\"-

\ale Road and the vicinit\ of the fu-

ture Route 280/85 interchange. This

$1,000,000 contract, which includes an

interim four-lane connection to future

Route S5 just south of Homestead
Road, should be opened to traffic this

summer.

The onl\ major structure included

in this project is the construction of

Stelling Road Overcrossing.

\ contract was awarded in March
and work is underwa\' for construct-

ing six lanes of Route 280 freeway

bcrw een northwest of Foothill Boule-
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v;ird and Alagdalena Avenue and eight

lanes of freeway between Magdalena

Avenue and Page Mill Road. The
median area varies from a minimum
width of 36 feet to 100 feet, and the

profiles of the roadways are separated

to adapt the freeway to the natural

terrain. Contractor is Green Construc-

tion Co. & Winston Bros. Co.

Interchanges are to be constructed

at Magdalena and El .Monte Avenues

and ramp connections will be pro-

vided at Page .Mill Road. Undercross-

ings will be built at St. Joseph Avenue,

Robleda Road, La Barranca Way,
Elena Road and .-Xrastradero Road.

Additional structures will be con-

structed at Mar\-knoll Overhead and

.Mora Drive Overcrossing. The "new
look" in structure design on this proj-

ect was the result of many studies to

provide an architectural treatment

which will both enhance their aes-

thetic appearance and blend with the

natural beauty of the area through

which the route passes.

Funds in the amount of 58,725,000

are included in the budget for con-

struction of this seven-mile facility.

The project for the portion be-

tAveen 0.3 mile west of Stelling Road
and 0.6 mile west of Foothill Boule-

vard is expected to be advertised in

the next few months, with $3,600,000

available. Portions of the county's

Foothill Expresswa}' will be con-

structed as a part of this two-mile

project.

Route 82

Work was completed in .March on

the four-lane divided widening proj-

ect on AIontere>- Road (Route 82)

between Ford Road and Curtner Ave-
nue in San Jose. This construction

eliminates the former three-lane facil-

ity, which had been in use for many
years.

Total cost was $1,142,000, of which

a portion was contributed by Santa

Clara County.

Route 85

Construction is approximately t\vo-

thirds complete on Route 85 between

Homestead Road in Cupertino and

Route 101 in Mountain \'ie\\-. The
facility should be opened to traffic

this winter. In combination with the

aforementioned construction on Inter-

The new section of Interstate 280 west of Son Jose wos completed in March. At lower left is Wo/fe Rood
jn/erc/ionge.

The Oregon Expressway 'interchange on the Bayshore Freeway was completed in February. The interchange

at lower right is with Embarcadero Rood.
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Looking north along Route 85 construction from above the El Comino Real interchange. Route 85 crosses

ove*- Route 237 near the center of the photo.

State 280 in this vicinity, a freeway
loop is provided for traffic generated

wirliin the fast growing suburban
areas.

Five and one-half miles of four-lane

frcewa\- arc being constructed on this

Si')/)()0,000 contract. Access for local

traffic will be provided by inter-

changes at Fremont and Fvelvn Ave-
nues, Homestead Road, Routes 82

I F'l Camino Real), 101 (Bayshore

Ireeway), and 2.U; Aloffctt Boule-

vard, and the proposed County of

Santa Clara Central F,xpresswa\-. Other
structures include an overhead at

the Sdiirliciii Pacific Rnih'oad and

bridges across Stevens C-reck at three

locations.

Work has just started on a widcn-
ing project on Routes 9 and 85 be-

tween Oak Place in Saratoga and 0.1

niilc north of the Southern Pacific

Railroad at Azule. This project, 2.3

miles in length, will cost approxi-

mately $706,000, of which $125,000

will be contributed by tiic County of

Santa Clara, .\pproximatcl\- six months

will be rc(]uired to complete it.

Route 101

.'\ project for the construction of

ncari\- 19 miles of mctlian barrier on

Bayshore Freeway between Redwood
Creek in Redwood City and Route
87 in San Jose was recently com-
pleted. The contract also included the

installation of sign lighting s\stems

between Uni\ersit_\' Avenue in Palo

Alto and Redwood Creek Bridge.

Construction of the Oregon .\ve-

inic Interchange on Ra\shorc Free-

way was completed in .March. This
trumpet-type interchange serves the

County of Santa Clara's newly con-
structed Oregon Avenue expressway.

The structure and ramp connections

augment the Embarcadero Road In-

terchange.

Currently, a contract is underway
for the construction of interchanges

on Route 101 between south of Tully
Road and Coyote Creek. Traffic sep-

aration and access will be provided at

the Capitol F,xpresswa\- and Hcll\cr

.\venue.

Work on connecting roads to the

interchanges, being done under the

jurisdiction of Santa Clara County,
will be completed at the time the

structures on this 51,277,000 project

area ready to be opened to traffic.

Route 101 Freeway

Bids will be opened June 23, 1965.

for con\erting the remaining 4'/2

miles of the present expressway on
Route 101 between McKee Road in

San Jose and Ford Road to an initial

four-lane freeway. .Major construc-

tion on this 51,900,000 project will be

an interchange at Story Road and a

separation structure at San Antonio

Street.

Route 237

One and one-half miles of improved

facilities on Route 237 between El

Camino Real and Bernardo Avenue in

iMountain \^iew was opened to traffic

last May. A four-lane divided express-

way was constructed between El Ca-

mino Real and Church Street and a

four-lane frcewa\' from Church Street

to S\lvan Avenue. This project,

which cost appro\iniarel>- $1,568,000

and included the construction of the

East .Mountain View Overhead over

the Southern Pacific tracks, was per-

formed by a joint venture of E. C.

Smith Company and Concar Ranch &
Intcrpriscs, Inc.
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SANTA CRUZ COUNTY
Route 1

Adverse A\'eather conditions slowed

completion of the grading project on

Cabrillo Highway (Route 1) near

Watsonville. This five-mile project,

between the Pajaro River and north-

west of Watsonville, is completely on

new alignment bypassing Watsonville

to the west. Cost will be approxi-

mately 12,063,000.

Also included as part of tliis con-

tract are an overcrossing at Harkins

Slough Road and a bridge across

Struve Slough, as well as rough grad-

ing of portions of Route 129 connect-

ing the bypass to Main Street in Wat-
sonville.

Surfacing is not part of tlie present

contract because a surcharge is re-

quired on fills to expedite settlement

and to stabilize freeway embankment

through the marshy terrain. The
budget, however, includes 13,000,000

for completing this project.

Construction on this phase will not

begin until the surcharge has had suf-

ficient time to accomplish its purpose.

At that time the work will include re-

moval of the surcharge and comple-

tion of the separation structures at the

junctions of Route 1 with Route 129

and Route 152.

In addition to the pa\'ing of 3.6

miles of four-lane highway on Ca-

brillo Highway, 1.6 miles will be

paved on Route 129 between Route

1 and Alain Street in Watsonville.

An interchange facilit)' will be con-

structed at the junction of Route 1

The first phase of consfrocf/on on the Watsonville Bypass has been completed. For the next year the

work will be allowed to stand while foundation materials settle; then the Final phase of the work will

be started. The view is southeast, toward Monterey County.

aiui 152. It is anticipated that adver-

tising for bids will be submitted in

November 1965.

Projects in Santa Cruz

A project for the construction of

left-turn storage lanes and modilica-

tions to tiie existing signal system at

tlie Route 1 free\\a\' terminus and

Mission Street in Santa Cruz was re-

cently completed. This work was ad-

ministered by the City of Santa Cruz,

in connection with their improvement
of Chestnut Street. The state con-

tributed $18,000.

The sum of $110,000 has been

budgeted for 0.5 mile of reconstruc-

tion and resurfacing on Route 1 be-

tween Green Street and Rigg Street

in Santa Cruz.

Route 101

The completion and opening to

traffic of t\\ o major adjoining projects

on the Redwood Highway late last

year, totaling almost $3,500,000 in

construction costs, now provides the

motorists of Sonoma County with

more than five miles of four-lane free-

way between Lytton and Cloverdale,

as a part of the conversion of the

SONOMA COUNTY
Redwood Highw a\' to a modern free-

way facility.

One $2,297,000 contract between

Washington School Road and Hiatt

Road was completed on August 17,

1964. This work, know n locally as the

"Asti Bypass," includetl undercross-

ing and access ramps at Dutcher

Creek Road and Asti Post Office

Road, in addition to 3.5 miles of four-

lane freeway. It was performed by
AIcNamara Corp.

Cleanup and minor installations

were completed in March on the re-

located portion of the Retlwood

Highway immediately to the south

between Canyon Road and Washing-

ton School Road. It was opened to

traffic on December 9, 1964.

This new 1.7-mile section of four-

lane freew a\ includes the Chianti un-
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A ponorama of (he new US 101 freeway nor»h of Geyserville in Sonomo County. The view is north, showing (he Russian River (right).
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Consirucfion continues on US 10} near Santa Rosa. Interctiange in the foreground is Steele Lane.

dercrossing, which provides a connec-

tion between the frontage roads \\ hich

were constructed on both sides of the

freeway. This work, done by Fred-

rickson Brothers, bypasses the former

sharp alignment at Zanzi's Corner.

Routes have been adopted for the

remainder of Route 101 ^\ithin So-

noma County.

Route 12/101 Interchange

The project for the four-lane free-

way and express\\a\' on Route 12

between Occidental Road and east of

South E Street in Santa Rosa was

completed in December. The freeway

lanes constructed under this $4,900,-

000 contract by Peter Kiewit Sons'

Company have been open to traffic

since June of last year.

This job was basically on Route

101. Work on Route 12 was neces-

sary to make the new three-le\el

interchange at the intersection of

Routes 12 and 101 operational.

Separation structures for local traf-

fic were built at Olive Street, Santa

Rosa A\ enue and Dutton Avenue.

Other structures include an oxerhead

over the Northwestern Pacific Rail-

road tracks in the \icinit>' of Roberts

Avenue and the Earle Street Pedes-

trian Ovcrcrossing on Route 101.

Steele Lane

With design completed in the vi-

cinity of Santa Rosa for the conversion

of the present expressway through

the cit}' to a full freewa>', construc-

tion is presentl\- underway between
Edwards Avenue and Russell Avenue.

Work on this project, w hich includes

the Steele Lane Interchange, is ap-

proximately two-thirds complete, even

though construction has been delayed

somewhat by inclement \\eather.

Completion of this contract is sched-

uled for this summer.

In addition to the diamond-type

interchange at Steele Lane, frontage

roads are being constructed to serve

local traffic to the adjacent shopping

center and the count\- administration

center.

Route 1

Bids were opened iMarch 31, 1965,

for the reconstruction of 1.6 miles

of two-lane, all-paved highway on

Route 1 approximately 11 miles north

of Von Ross. The project calls for

improved alignment and drainage.

Work was completed last spring on

a project between three miles north

of Bodega Bay and 0.2 mile south of

Bridgehaven for the replacement of

inadequate culverts. Culvert pipe was

jacked under the roadway during the

construction of this project.

other Routes

Bids weve opened April 7, 1965, to

reconstruct Route 116 between 0.5

mile and 2.1 miles east of Austin

Creek near Big Bend, west of .Monte

Rio. The 1.2 miles of two-lane con-

\entional highwa\' has been budgeted

at f.3 20,000. Design studies for the

remaining portions of this route be-

tween Austin Creek and iMonte Rio

arc in progress. Bids were opened in

.March for landscaping and tree plant-

ing on Route 12 between Roseland

and Brookwood Avenue, east of

South E Street. Funds amounting to

1200,000 have been budgeted for the

project.
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STATUS OF DISTRICT 4-FREEWAY AND EXPRESSWAY PROJECTS

April 1965

Description

Total
miles

Completed projects

Miles
Construction

cost

Under contract

Miles

Construction
cost

Budgeted
construction

Miles
Construction

cost

Right-of-way
expended

and budgeted

Central Freeway

San Francisco to Carquinez Bridge (portions)

Junipero Serra I'rceway, from Route 17 at Moor-
park Avenue in San Jose to San Francisco county-

line.

Park Presidio Freeway, from Golden Gate Bridge

to Fulton Avenue _

Golden Gate Freeway, from Embarcadero Freeway
to Golden Gate Bridge

F.mbarcadcro Freeway

MacArthur Freeway, distribution structure to

Castro Valley

Castro Valley to San Joaquin county line

From 1-280 at Moorpark Avenue to Warm Springs

via Alum Rock Avenue
Warm Springs to 1-580 (US 50)

1-580 (US 50) to Walnut Creek_
Walnut Creek to Monument
Monument to Solano county line

Cabrillo Highway, from south of Watsonville to

4 miles south of Davenport (portions)

Moss Beach to San Jose Avenue at Route 82

(portions)

Arnold Industrial Freeway, from Hercules to

Antioch Bridge

Sebastopol to Kenwood
Kenwood to south of Sonoma at Route 121

I'rom Route 29 to Solano county line

Warren Boulevard Freeway, from Route 24 near

Lake Tcmcscal to MacArthur Freeway

From Santa Cruz to Route 101 in San Jose
Niniitz Freeway, from Route 101 at Bayshore

Freeway to Warm Springs.. ....

Connection from 17 to 680
Niniitz Freeway, from Warm Springs to distribu-

tion structure

From 1-80 near Albany to Route 101 near San
Rafael

Grove Shafter Freeway, from Nimitz Freeway
(Route 17) to Warren Boulevard Freeway

From Warren Boulevard Freeway to Walnut
Creek

From Solano county line to Calistoga (portions)..

From south of Route 1/35 interchanee to San
Matio-San Francisco county line

From Route 101 at Ignacio to Solano county line-

Bay Farm Island Bridge and approaches.
Webster Street and Posey Tubes

Shepherd Canyon Freeway, from Warren Boule-
vard Freeway to Route 24 in Lafayette

Southern and Southern Embarcadero Extension
Freeway, from Route 1 at San Jose Avenue to

Route 87 near Army Street (portions)

1.8

18.2

43.9

2.1

3.3

1.5

15.3

31.8

18.3

21.1
16.0
3.4
7.4

22.8

17.8

34.1

17.7

14.0
3.3

5.6

19.9

8.9
1.0

33.8

9.9

4.8

11.0

36.9

2.9

9.7

0.6
1.1

10.3

5.4

1.8

18.2

4.7

1.2

1.5

8.7
31.4

4.7
10.3

3.4
7.4

21.8

9.0

14.7

4.1

4.1

19.9

8.9

32.4

2.2

9.5

25.4

2.9

6.3

0.6
1.1

5511,653,000

<i63,506,000

6,161,000

1,448,000

17.6

5564,000

32,572,000 10.2

55300,000

-16,042,000

14,842,000

28,283,000

11,647,000

6.6
0.9

1,531,000

17,937,000

2,850,000 0.4

6,200,000

16,389,000

9,322,000
^^17,545,000

«11, 578,000

7,604,000

4,737,000

5,200,000

13,020,000

1.0

0.4

5.0

950,000

8,800,000

200,000

'7,018,000

19,068,000

4,435,000

1.5 2,439,000

56,495,000

1,992,000

300,000

28,944,000

6,350,000

829,000

4,872,000

2,062,000

18,716,000

1.5 5,255,000

4.4 '27,326,000 0.7 6,367,000 0.3

200,000

1,350,000

4,115,000

163,000
235,000

2,100,000

45,000

1,658,000

45,000

"1,305,000

558,533,099

14,418,676

52.617,576

2,582

957,581

12,432,864

73,054,376

6,448,942

4,566,347

7,340,256

13,520,934

6,413,323

4,141,959

3,145,137

10,330,716

3,422,502

6,165,837

2,273,509

12,308,443

883,608

284,814

20,947,126

2,814,971

28,518,735

1,521,198

5,193,327

1,231,782

697,082

165,033

2,643,072

663,027

1,200,000 26,647,258
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STATUS OF DISTRICT 4-FREEWAY AND EXPRESSWAY PROJECTS-Continued

April 1965

Description

From east of 1-280 to west end of Dumbarton
Bridge

From 2.6 miles east of Dumbarton Bridge to Route
238 at Niles

From 1-680 near Sunol to I-S80 near Livermore

West Valley Freeway, from Route 101 south of

San Jose to Route 17

From Route 17 to Bayshore Freeway Route 101

at Mountain View

Guadalupe Freeway, from Bayshore Freeway
Route 101 to West Valley Freeway Route 85___

From Routes 82/87 interchange near Army Street

to 1-480 ^

19th Avenue Freeway, from Junipero Serra Free-

way 1-280 to Alameda county line at San Mateo
Bridge (portions)

From San Alateo county line to Nimitz Freeway
(Route 17)

San Benito county line to Ford Road south of San
Jose

Bayshore Freeway, from Ford Road to Southern
Freeway in San F'rancisco

James Lick Memorial Freeway. _

Redwood Freeway, Golden Gate Bridge to Men-
docino county line

West of Route 82 to Bayshore Freeway Route 101

in Redwood City

From Route 37 near Sears Point to Route 29 in

Napa at Imola Avenue

Pacheco Pass, from 1 mile east of Bells Station to

Merced county line

Sweeney Ridge, west of Route 35 to Bayshore
Freeway (Route 101)

Mountain View-Alviso Freeway, from El Camino
Real (Route 82) to Nimitz Freeway (1-680)

Freeway Connection from Nimitz Freeway to

MacArthur Freeway (1-580)

North of Monument in Pleasant Hill to Route 4,

Concord

Total
miles

Completed projects

Mil
Construction

cost

Under contract

Miles
Construction

cost

Budgeted
construction

Miles
Construction

cost

Right-of-way
expended

and budgeted

6.4

5

9
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Temporary low-levet bridge at Orleans to carry traffic while new bridge over Klamath is being constructed. This will be a major project.

Northwest Road s
At noon on AIa\' 12, 1965, the last

detour on storni-daniaged northwest

state highways was eliminated when,
with appropriate ceremony, the Rob-
inson Ferr\- Bridge, wliich carries US
101 over tiie lower Eel River, was
reopened. This crossing, also known
as the Paul E. Aludgett Memorial
Bridge, suffered the loss of more than

CM) feet of its structure in the De-
cember 1964 floods, and was made
famous throughout the United States

by Neil Hulbert of the Hiniiboldt

Thiies, in his widely reprinted aerial

photo w liich showed tiic broken spans

w itli the Hoodw aters rushing through
rlic gap.

Present at the reopening ceremonies

were maxors of sc\crai Humboldt
Count\' towns, the chairman of the

count)- board of supervisors, the pres-

ident of the Redwood Empire Asso-

ciation, and various other dignitaries.

It was an important occasion to these

northwest residents, because it assured

rlicm their timber products would
How more smoothl\- to market, and
rliat the tourists so important to tlicir

Back to Normal — Almost

economy would be able to travel

tiuough flic redwood countrv the

same as the\ had in previous years.

Reopening of the l)ridge eliminated

use of Humboldt Count) 's Blue Slide

Road as a detour. This is a section

of county road which follows along

the south side of the Eel and rejoins

US 101 at Fcrnbridgc. .•Xlrhough very

little longer in miles, the detour road

was designed neither for high speed

nor heav\' traffic loads, and its retire-

ment from heavy dut\' represents

considerable savinsj in time.
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Prior to the completion of the

bridge repair project, that section of

freeway in the Fortuna-Alton area

damaged by the flood had already

been repaired.

US 101 and US 199 (the Redwood
Highway), and US 299 which crosses

the mountains from Eureka to Red-

ding and the Sacramento \'alley. have

now been resurfaced and striped for

their entire lengths. On the Redwood
High^\ay travelers may experience

short dela>"s until approximately Au-
gust 15 along the Eel River just south

of Pepperwood, where a major repair

contract is in progress, and there \\ ill

be signal-controlled one-way traffic

across the Scotia-Rio Dell Bridge until

completion of repairs there in August.

A temporary lo\v level bridge is in

use on Route 96 at Orleans, to replace

the structure destroyed by the Klam-
ath River. Traffic can now move over

this route freely, although it will be

some months before all the damaged
sections on this route are completely

back to normal.

Since so many of the road fills and

bridges were temporary, any substan-

tial rises in the river levels would
have been disastrous, undoing the

work of ^\•eeks, but nature was co-

operative. There \\ ere no heavy rains

of sustained duration during the

spring, and although there were oc-

casional rises in the rivers, the tem-

porar\' installations have not been

damaged. During the summer months
most of these temporary repairs will

be consolidated or replaced by per-

manent structures.

Repairs have been made or con-

tracts have been let for permanent

bridge repair or replacements in all

cases of bridge destruction by the

1964 floods, except the Orleans cross-

ing, \vhich is under study. When
design is completed, it is to be 14

feet higher than the previous bridge,

but construction cannot be completed

until some time in 1966. The other

permanent bridges now under con-

struction on the \'an Duzen and

Smith Rivers have urgency provisions

in their contracts requiring their

completion b\' December 1. 196.V

Due to the additional funds released

b\ the temporary gasoline tax provi-

Looking north from Rio Dell side of Eet River, a/ong repaired Robinson's Ferry Bridge, reopened in

mid-May.

sions, new construction also can go
forward on the Redwood Highway.
A contract was let in June for a

multimillion-dollar project extending

the Redwood Freeway northward

seven miles to a few miles south of

Scotia. The old route w ill be retained

for tourist travel as has been done
in the past in creating the Avenue of

the Giants.

View along Route 96 which follows the Trinity-Klamath system. This popular sportsman's route is passable,

but requires care in places.
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Nonskid Deck 18,000 Studs Used to 'Rough Up'
Surface on Napa River Bridge

By CHARLES P. CARTER, Senior Highway Superintendent

A "rougiiing-up"

job was rccentK-
DISTRICT done on the open

grid deck of the

iVIaxueil Bridge
over the Napa
River on State
Route 29 at the

southerly edge of
the Cit\' of Napa.

This 132-foot two-lane lift span pre-
sented a skid problem in damp
\\cathcr. The process consisted of
welding over 18,000 studs to the deck,
leaving a "hobnail" effect. The deck
IS a steel grid t> pe consisting of longi-
tudinal bars on edge 2'/, inches apart
M'ith zigzag bars for spacers.

In recent years as traffic volume in-
creased and skidding accidents were
occurring, the deck \\as treated with
an epo.\y adhesive covered with alu-
minum o.vide grits. 'l"his process cost
about $2,.';()0, and it was nccesary to
repeat the treatment 18 months later
at a cost of S2,000. With the con-
nnued increa.se in traffic a vcarly
treatment would be necessary. The
same areas w ere covered with welded
studs at a cost of $3,800, and the treat-
ment is estimated to last 10 vears or
longer.

The work was pcrfornietl i)\- state
forces under the supervision of' Hiijh-
\\a>- Superintendent Paul Loefflcr'^of
Napa and his senior foreman, George
Henderson. The %-inch steel studs
were purchased. Welding guns and
the batrer.\-powered welding units
were rented by service contract.

Studs were welded at the bar inter-
sections of the grid deck resulting in
a pattern 5 inches apart in longitudinal
and transverse directions. The inter-
mediate longitudinal bars w ere spotted
with studs at 15-inch centers to break
u[) any sway pattern. The studs as
welded on are 1 inch high to (it the
gun. They arc grooved, ^uui a simrlc
hammer tap breaks them off at the
groove leaving a welded button %

48

A state crew weWs ,t^ds into the deck grid with boilery-powered units set on truck.
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FLOOD VICTIMS GET HELP FROM FELLOW EMPLOYEES

This photo shows the studs in place before being

knocked off. The white collar around each one is

an insulating ferrule used in the welding process.

It breaks off with the stud.

Studs were inserted in the gun from a holding

board made by the crew to speed the operation.

A view of the bridge deck after the studs had
been welded giving a hobnail effect which greatly

reduces skidding accidents.

inch in diameter and '4 inch high.

The crew consisted of seven men
welding the studs in addition to two
flagmen.

The state maintenance crew were
unfamiHar with the operation of the

stud guns, but after a short time they

were placing studs at the rate of four

to six a minute per man. This resulted

in the job being completed in 3'/2

days against the estimated time of 6

days. The previous treatments of

epoxy and abrasives had taken over a

week each time. As the traffic must
be controlled in one lane, this incon-

venience of several days' duration \\ ill

no longer be necessary.

This is the first state highway bridge

Division of Highways employees

throughout the state raised more than

S8,200 through donations to aid fellow

\\ orkers in Districts 1 and 2 who suf-

fered loss of homes and household

goods during the Christmas flood.

Presentation of the money in the

form of checks to the individual em-
ployees was made by Deput\- State

Highway Engineer George Langsner

on April 15 at the District 1 office in

Eureka.

Flood losses suffered by the em-
ployees ranged from $14,000 to $200

and totaled more than |52,000. One
employee had his house and its fur-

nishings swept away. Several others

had their houses flooded, with total

or nearly total loss to furnishings and

other possessions.

Distribution of the aid fund was

made on a prorated scale to the recipi-

ents. Amounts of the 12 checks pre-

sented ranged from $2,190 to $30.

The division committee which han-

dled the collection and distribution of

the fund included Paul C. Sheridan,

division office engineer, and William

Z. Hegy and Everett Thomas, assistant

district engineers of District 1 at

Eureka.

John L Piper

John L. Piper, former construction

engineer for District 3 in Marysville,

who retired in 1947, died at Menlo

Park on April 9. He was 82.

in California treated with this process.

As there are a number of bridges on

the state highway system with the

open grid decks, the efl^ectiveness of

this treatment may prompt its use in

other locations having a skid problem.

The only other location in the state

where this treatment has been used is

on the Admiral Heim Bridge in the

City of Long Beach.

A native of Kentucky, Piper joined

the Division of High\\ays in 1912.

He directed the pioneer snow re-

moval program on Highway 40 (now
Interstate 80) over Donner Summit in

1932 and played an important role in

the road's subsequent development as

an all-weather high\\-ay.

He also aided in the development

of concrete and asphaltic highway
construction methods in California.

Prior to his state service, he was
construction superintendent on a por-

tion of the original Los Angeles aque-

duct system through .Mojave from

Owens Valley.

He is survived by his wife, Agnes,

and two sons, Donald B., of Atherton,

and Lacy, of Santa Monica.
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Compaction Contro Nuclear Unit Measures

Soil Moisture, Density

By WILLIAM G. WEBER, JR., Senior Materials and Research Engineer

and ROBERT E. SMITH, Assis^ant Physical Testing Engineer

The art of compaction control of

embankments is in a state of change

from liand methods to automation.

From August 20, 1964, to November
20 of this year, a new nuclear device

for measuring the in-place moisture

and densit\- of compacted soils was

evaluated b>- Headquarters Construc-

tion Department and the .Materials

and Research Department. The device

is a mobile truck and trailer mounted

instrument called the road logger de-

veloped by the Lane-Wells Company-,

of Houston, Texas.

This traveling nuclear gauge makes

a continuous recording or trace of

moisture and density as it is driven

over the soil surface. Figure 1 shows

the truck and trailer ready to begin

logging, and Figure 2 is an illustra-

tion of the permanent and continuous

record of field data. It differs from

conventional practice in that density is

presented as wet density- and moisture

in pounds per cubic foot rather than

percent. This graph may be studied to

determine the effectiveness of a con-

tractor's effort, variation in moistures,

uniformity of compaction, and other

factors.

Density Probe

The density probe is mounted in the

trailer shown in Figure 3. When trav-

eling the probe is secured within the

body of the trailer, and in the logging

position it is lowered hydraulicall\- to

within an inch of the ground. The
density probe then rolls on its own
wiicels to maintain this one-inch air

gap between the soil and the unit.

A 0.43-curie source of cobalt 60 is

used in the density probe. This is a

considerably stronger source than

those used in the more familiar port-

able units. However, it is more than

amply shielded by a tungsten-lead-

steel carrier. Tiiis shield is of the "col-

limating" type, ^\•hich means that the

gamma radiation emerges principally

straight downward. The radiation is

then scattered within the soil, and

some of the secondar\- radiation is

bounced back to the shielded scintilla-

tion detector \\ hich is mounted a fixed

distance from the source.

Higher densit>' material will absorb

more of the radiation than low density

soil, and this difference is sensed by
the detector tube. The electronic in-

strumentation is so calibrated so that

these changes in the amount of radia-

n's'

DANGER^ ^
DIOACTIV^

MATERIALS

FIGURE 1 —The moisture and density units in traveling position under the truck and trailer of the road /ogger.
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FIGURE 4— The moisture unit lowered into logging position.

FIGURE 5~The recording unit and electronic equipment may be regulated by the driver or his assistant.

self with regard to stabilit\ and dura-

bility.

Roughness a Problem

An item of particular importance
was the determination of the rougii-

ness of a surface upon u hich the unit

could be used. .Many of our embank-
ments do not have what could be
called a smooth surface at an\- time
during construction; and there was
some doubt that such a device could
be used on these embankments. The

men in charge of the road logger were
told to "give it a try." It was found
that it could be employed over much
rougher terrain than originally anti-

cipated.

The technical evaluation of the road
logger with regard to its accuracy was
approached in several ways. A direct

comparison or correlation with the

conventional sand volume density and
ovcndry moistures was made. For ex-

ample, a specific spot would be

marked on the grade and both moving
and static readings with the mobile

nuclear device would be made. Several

sand volumes (usually four) were

then taken about a foot apart and cen-

tered at the location. The average den-

sity and moisture of these holes were

then used to correlate with the road

logger data.

Statistical Method Also Used

There is some difficulty with the

above comparison because, at best,

there are differences in the volumes

measured by the two methods. In

other words, each may be equallv

right and not exactly agree. There-

fore, a statistical approach will also

be used to check on the accuracv

of the road logger. The approach is

roundabout, whereby the overall pic-

ture of density variation for a given

job as portrayed by the logger is tab-

ulated. This is then compared with

the equivalent information obtained

by the conventional sand volume tests

w hich were used in the density con-

trol for the job. These two independ-

ent methods of measurement should

reflect the same overall distribution

of density variation for that project.

The cooperation and active partici-

pation by the districts in this pro-

gram is playing a \ erv important part

in finding the possible practical ap-

plications of the Lane-\\'ells road log-

ger. Part of the time the unit was

in the field it was placed under their

direction for scheduling, and they

were requested to simulate actual use.

Their comments will strongly influ-

ence the final consensus as to the pos-

sible uses of the mobile moisture-

densit\- apparatus.
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Design Models
New Techniques Result

In Greafer Versatility

By R. M. COLLINS, District Design Engineer

The importance

of the use of mod-
D1STR1C:T els as a tool in the

design of such fea-

tures as under-
crossings, over-
crossings, separa-

tions, overheads,

etc., has long been

recognized. In or-

der to qualify as an acceptable work-

ing tool, such a model > should be

accurate as to scale, easy and quick to

assemble, and fully adjustable so that

revisions can be made to the model as

design progresses.

After a great deal of experimenta-

tion. District 8 has developed a model

'^-^fB&s

As a base for the models, blocks of sfyrofoam are combined as desired and framed with wood.

An aerial contour map of the area is stretched over the styrofoam base.

.^B



Ground elevation "shots" are represented by single black-topped dowels. Note the roadway construction of plastic strips and "T" pegs for support. In this

particular model, balsa wood templates were used in an experimental fashion to show the shape of a finished interchange.

A closeup of one of the versatile "T" pegs.

that embodies, to a great degree, the

above-mentioned features.

Protedure

Following is a general outline of

methods and materials being used by
District 8 in the construction of engi-

neering models, which are called, for

obvious reasons, "stick" models.

First, a print of an aerial contour

map of the area concerned (usually

at a scale of 1" = 50') is stretched

over a ?-inch thick base of styrofoam

to form a surface which is an arbi-

trar\ liatum from which all vertical

measurements arc taken. Commer-
cially available 3" .\ 12" .\ 36" blocks

of styrofoam are combined as desired

and framed with wood. The vertical

scale usuall)- used is 1"= 25'. Smaller

scales such as 1"=200' are some-

times uscti in the preliminary stages
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Acrylic Ploitic or

Balsa Wood Strips

(ony conv«nl«nl langth)

Direct Reading

Vertical Scale '

Aenal
Contour Mop

^

Eyelet

Wire Terminal

' 18 " Wooden Dowel

Styrofoom Plastic

DETAIL OF THE VERSATILE "T" PEG AND
THE TOOL FOR MEASURING VERTICAL ELEVATIONS

Bottom

Wood Block '

Side

1/8 Dowel

L
Aerial Contour Mop

Styrofoom Plastic

DETAIL OF TOOL USED IN PUNCHING
VERTICAL HOLES IN THE STYROFOAM BASE

Vertical

Ad|ustment Sere

Plastic Couple

Horizontal

Adjustment Sere

Metal Base

DETAIL OF TOOL USED IN

SETTING AND CHECKING SUPERELEVATION

Usf: of plastic strips for roadways and "T" pegs tor supports permits extreme flexibility of design.
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Tool developed for setting and checking superelevation being used to cfiecfc one o^ the roadways on a

model (see drawing on previous page).

Wooden pegs may be set with ease to the desired elevation. Note the use of styrofoam in forming
contour graded areas and the use of wooden templates for ground elevations.

of design. Alodels of this latter type

can be assembled vcr\- readil\", usually

by one man in one day.

Second, existing controls are placed.

Original ground elevation "shots" are

represented each by single "black-

topped" dowels punched into grade.

Existing roads, railroads, and so forth

are reproduced and placed to actual

grade.

Roadways of Plastic

The road\\a\s arc constructed of

multiple side-by-side strips of plastic.

I.xperimcnts \\ere conducted using

balsa wood for the roadwa_\-s, but

plastic strips were found to be better.

Placed side by side and held by small

rubber bands, these roadway templates

readil\' bend to permit vertical and

liorizontal curvature. One-eighth-inch

i)\" onc-sixteenth-inch plastic strips

are used. The strips are placed on

edge with the 1/16" dimension hori-

zontal. The plastic that is currentl\'

being used is acrylic plastic, sawed

1/8" wide from 1/16" thick sheets.

Butyrate plastic could be used, al-

though it is softer and does not have

as much "mcmor\ '" or spring as acry-

lic plastic.

The roadways are fastened with

rubber bands to "T" pegs. The pegs

can be readily punched into the styro-

foam base and adjusted to desired ele-

vation. This "T" peg is really the key

to the versatility of the models, since

it may be adjusted readily both ver-

tically and horizontal, and \\ith the

adjustable cross member, supereleva-

tion may be set or adjusted as de-

sired.

The dowels used in the "T" pegs

and grade pegs are made of wood.

I'.xperiments w^ere made using metal

dowels, bur wood dowels were found

ro remain more firml\' in position in

the styrofoam base, even after re-

peated adjustn)cnts. Metal dowels will

slip if adjustments in elevation are

attempted.

Tool Checks Superelevation

A tool has also been de\cloped for

setting and checking superelevation

and also a tool for measuring vertical

ele\-arions. (See attached sketches.)
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Briefly, the steps that are gone

through in order to construct a model

are as follows:

1. Lay out blocks of styrofoam to

cover the area involved. Bind together

with a frame or box and mount con-

tour map thereon, bringing edges of

map down sides of box and stapling

them snugly.

2. To reproduce existing roadways,

ramps, and so forth, punch "T"' pegs

in along centerline spaced about three

or four inches apart. To set these

pegs, first punch vertical holes in the

styrofoam using a pointed dowel with

a vertical guide, such as a vertical

groove in the side of a wooden block.

Next, push the "T" pegs into grade.

I. Assemble roadways to widths

and lengths desired and fasten to the

"T"' pegs with rubber bands. .Merge

of ramps with main line is smoothly

affected by bringing outside strips

around continuously, then staggering

added strips into the "V."

4. Punch "grade" pegs in surround-

ing terrain as desired.

5. Designer then studies and physi-

cally tries any scheme desired.

6. When a solution is reached, re-

sults are scaled, plotted, and then pre-

cised b\" conventional methods.

shaping the styrofoam to the desired contours.

Applications

\\'hile our basic purpose has been

to facilitate preliminary design, we
are also able to become aware sooner

of vertical mismatched features.

Design of freeway signing also ben-

efits from a check with the model.

By the use of the models, it is pos-

sible to determine the most aesthetic

>\

^ A
Transferring a shaped contour interval to a drawing.

and useful contour grading. This is

done by shaping styrofoam to the de-

sired form, using 0.2-inch-thick (for

a vertical scale of 1" = 25') styrofoam

sheets. The st^-rofoam sheets are of

two colors, green and beige. The col-

ors are used alternately, each sheet

representing a 5-foot vertical distance.

^^'hen the designer has arrived at the

most desirable contour grading by

use of the model, the shape of each

layer of styrofoam, each of which

would represent a five-foot contour

interval, is duplicated on a plan sheet.

Difficult drainage problems can be

easily studied and solved by this

method of preparing contour grad-

ing plans.

Other benefits, obviously, are that

such models are valuable in presenting

ideas to local agencies and in assisting

the resident engineer ^nd the contrac-

tor in visualizing the \\ork in early

construction.

District 8 developed the use of

the "stick"" models about rsvo years

ago. Since then the results of the

developments have been disseminated

throughout the state, and it is gratify-

ing to note that the use of such mod-

els is becoming widespread through-

out the other districts.
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Recent Retirements

For Highways Listed

District 1

Vivien A. Gutsch, associate high-

way engineer, 35 years.

District 2

Randall A. Gay, highwa>' mainte-

nance man II, 19 years; George W.
Sorsoli, highway foreman, 38 years.

District 3

Cecil R. Harden, highway foreman,

^6 years; Henry N. Wallace, assistant

highwa\- engineer, 10 years.

District 4

Lawrence D. Bigelow, highway

foreman. 3 1 years; Albert H. Jackson,

assistant highway engineer, 13 \ears;

Edmund VV. Silverfoote, highway

landscape specialist I, 33 years; Lucile

Stephens, drafting aid IT, 11 years.

District 5

Benjamin I.. Potter, senior highway

naflic signal technician, 16 years.

District 6

Lloyd .\llcn, Jr., assistant highway
engineer, 18 years; Leslie Tresidder,

assistant highway engineer, 42 years.

District 7

Otis Bray, highway maintenance

man II, 33 \cars; John .-K. Parenti,

senior delineator, 42 years; William J.

Simmons, highway maintenance man
111, 29 years; Lena AI. Smith, intcrmc-

liiatc clerk, 8 years.

District 8

Maynard L. Goode, assistant high-

way- engineer, 34 years.

District 9

Daisy M. Powers, highway field

office assistant, 17 years.

District 10

Walter S. Arneson, drawbridge op-

erator, 11 years; Earl D. Freeman,

drawbridge operator 23 years; Clinton

D. Grecnwook, office building cngi-

MODEL SHOWS PROPOSED SAN DIEGO INTERCHANGE

A preview oi the major interchange which, within a lew years, will connect Interstate Highways 5 and 8

and State Route 109 near the old town section of San Diego has been on display in the lobby ol the Title

Insurance and Trust Company in downtown Son Oiego. Viewing the model are, lett to right: R. f. Bochman,

vice president and manager of the Title Insurance and Trust Company; District Engineer Jacob Dekema
ol District II; and John M. Robinson, president ol the San Diego Highway Development Association.

The scale model, used in design ol the complex interchange, was built by Division ol Highways Bridge

Architectural Section in Sacramento.

ncer, 32 years; Francis J. Leithold,

highway engineering associate, 28

years; James T. Sola, highway main-

tenance man II, 32 \ears.

District 1

1

Milton C. Higgs, groundsman, 16

years.

Headquarters Office

Ruth A. Coleman, reproduction ma-

chine operator, 12 years; Frances R.

Gallagher, intermediate clerk, 19 years.

Headquarters Shop
Ora .\. Joiinson, machine parts co-

ordinator, 41 \'ears.
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New Routings Adopted
At its March and April meetings,

the California Highwa\- Commission

adopted the location for 66.5 miles

of freeways on five routes; revised

3.6 miles of a previously adopted free-

way routing; and adopted new align-

ments for 1 14 miles on r\vo conven-

tional highways.

Although all of the route adoptions

were preceded by public hearings

conducted by the Division of High-

ways, only one generated sufficient

local interest to require a public hear-

ing by the commission itself.

The adoption of a freeway routing

for approximately 30 miles of Route

152 in Merced Count\-, between its

junction with Route 207 and the

Madera county line, was the subject

of a commission hearing in Los Banos

on March 25.

The new routing generally follows

the alignment of the existing highway

except for a section of about five miles

in and near Los Banos where it curves

southeasterly near Los Banos Creek to

cross Ortagalita Road, then swings

easterly to pass south of the cemetery

at Center Avenue.

It continues easterly to the Main
Canal, then turns northeasterly to

merge with the existing highway
about one-half mile east of Ward
Road.

In San Diego County, the commis-

sion adopted freeway routings for 17

miles of Route 56, between Interstate

5 Freewav, now under construction

north of La Jolla, and Route 67,

northwest of San Vicente Lake; and

for 2.3 miles of Route 54 between In-

terstate 5, just north of Chula Vista,

and just east of Sweetwater Road.

The Route 56 Freeway is planned

as an integral part of the future San

Diego metropolitan area freeway sys-

tem, and is intended to serve the an-

ticipated development between the

coastal communities of Del Mar and

La Jolla, and the inland communities

of Poway, Ramona and Julian.

The Route 56 Freeway will run

easterly from Interstate 5, just south

of Carmel X'alley Road, will cross US
395 about 1.5 miles north of Poway
Road, and will intersect Route 67

about 0.8 mile north of Poway Road.

Route 54 will follow the center of

the Sweetwater Valley easterly from
Interstate 5 past Sweetwater Road to

\^alley Road, with a slight swing to

the north in the vicinit\' of Edgemore
Avenue. Near its easterly end the

adopted route will intersect with the

adopted routing for the Interstate 805

Freeway.

The commission adopted freeway

locations in Santa Barbara County for

11.7 miles of Route 246 and 5.5 miles

of Route 1.

'^Previously Adopted
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Roadside Vegetation
Finding ways to maintain Califor-

lia's more than 14,000 miles of

tatc highways efficienth'. economi-

ally, and safely involves the design

nd construction of special equipment

vhen items to fit these needs cannot

)e purchased commercially.

Recent innovations designed by the

equipment Department of the Divi-

ion of Highways have resulted in

wo improved machines for roadside

'egetation control.

Cutter

One is a cutter which is similar to

1 lawn edger in purpose. The job of

he cutter is to trim vegetation that

las begun to creep over curbing and

hus present an accident hazard. With
note freeways featuring attractively

planted medians and roadsides, effi-

:ient control of overgrowth has be-

:ome an area of increasing concern.

A plant frequently used for ground

;over is ice plant. Although its vines

ire thick and pulpy, have a high wa-

:er content, and develop tough fibers,

ce plant is one of the few carpeting

slants suitable for use as ground cover

n California. Over 90 percent of the

i\ orld's plants have been ruled out for

andscaping because all of the state, in

:erms of nature, experiences an an-

lual summer drought.

The toughness of ice plant makes

'oadside cutting a difficult chore. Em-
Dloyees on foot were used for the job

DUt hand cutting was time consuming

ind dangerous. A rotary disk-type

:utter, mounted on a motor grader,

was tried in early experiments, but

was discarded because the round cut-

ter did not trim well; its blade was
Easily dulled, and it was slow and ex-

pensive to operate.

The continuing need for a cutter

led to the development of an edger

using the principle of the rotary

mower except that the blade is

mounted verticallv. The blade, a %"

^^ li^^j

The newly developed ice plant cuffer, with blade encased for safety, trims vegetation witf} a

of manpower and trafTic disturbance.

minimum

This article appeared . the April 1965 issue of

Puhlic Works magazine nd is reprinted here for

the convenience or those who might not have seen
it as originally published.

X 2Vz" X 24" double-edged alloy cut-

ter equipped with a safety guard, is

powered by a hydraulic motor driven

from the vehicle's engine. Mounted

on a mower chassis, the machine can

clear from three to five miles of road-

side per hour, a considerable improve-

ment over the one-mile-per-day ac-

complished by a man on foot.

On the test unit, the cutter blade

was installed on only one side of the

mower. Future models, however, will

have blades on both sides so that both

sides of the roadway may be cleared

and the direction of travel will always

be with traffic. The blade arm of the

machine is retractable so that the ve-

hicle need not impede traffic when
being moved from job to job.

The first machine was tested in

coastal reas where vegetation grows

at a rapid rate. Even in this favorable

climate, it has been determined that

once a mowing schedule is estab-

lished, new overgrowth can be cut ap-

proximately once a month by the

machines, and the trimmings easily

swept away with gutter brooms.

Spray Proportioner

A second unit, also developed for

vegetation control, is used for road-

side spraying of both herbicides and

insecticides. Retarding growth is pref-

erable to killing vegetation because of

the undesirable appearance produced

when growth is completely elimi-

nated.

The development of a device for

dispensing roadside chemicals was

vexing for several reasons.

Ordinary agricultural type sprayers,

which work well in fields away from

traffic and close to a source of spray

supply and water, did not fit the needs

of the roadside vegetation control

program. Ideally, a unit for use on

highwa\s would have a rapid work-

ing speed and also be able to travel

at usual road speeds when enroute.

Capacity would be such that refilling

would be needed infrequently. Also,

a successful machine would be able
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to cover 24 feet of roadside with one

application, and could he operated hy

one man.

In the first experiment, a one-tank

truck was used, but certain obstacles

were encountered. Quantities of mix-

ture which would t)c needed for a

specific job were hard to estimate.

Mixing the chemicals beforehand and

loading them into the truck tank

A reor view of the spray proportloner truck shows

the two oblong chemical tanks and the oval water

tank. The rear steps are retractable.

proved slow and wasteful. Alainte-

nance emplo\ees were often at a loss

at how to dispose of excess material.

Often, long trips were necessary to

find a "sate" place to dump a poten-

tiall)' toxic mixture.

.Moreover, many of tiic chemical

additives caused the interior of the

tank to scale and rust. The rust parti-

cles would then flow into the spraying

apparatus, causing plugged filters and

spray jccs. I'xperinicnts with t\pes of

paints and lining materials to eliminate

corrosion of the tank interior were
ineffective. Steam cleaning of the

tanks was often necessary when dif-

ferent chemicals were used.

A solution to the roadside spraying

problem has been found in a recentl\"

de\el()ped machine called the "spra\-

proportloner." Designed by tiie Equip-

ment Department, the new sprayer

has three tanks on one truck bed. The
main tank, of o\al configuration, holds

a 2,000-gallon suppl\' of water. (One
hundred gallons of mixture are usually

adequate for spra_\ing one acre.) The

The versatility of the spray proporlioner is demonstrated by this positioning of the three eight-foot

hinged booms. The irrigation pipe, attached at the center of the truck bumper, is in its travel position.

Other two 60-gallon .stainless steel

ranks can be filled with chemicals to

be mixed in any desired ratio. The
new machine is also capable of vary-

ing flow rate and pumping pressure.

1 he spra\" proportloner can be used

for irrigation as well as for spraying.

.•\ water deli\ery boom is attached to

the main tank, enabling the operator

to release pure water for trees and

other vegetation. .\ power lift on the

boom makes it possible to b\pass signs

and other obstacles which formerly

slowed down operations.

Clogging of iets does not seem to

occur with the new method. On-the-

spot mixing of chemicals reduces the

potential for rusting, and pure water

from the main tank can be used m

flush the spra\- jets at the end of a job.

Unused chemicals can be drawn off

and stored, or left in the tanks for

future use.

During \egetation and insect con-

trol operations, a second man is re-

quired to control the rate of applica-

tion and manipulate the spra\' boom
from the cab. The spray boom con-

sists of three eight-foot sections, all

individualK- actuated by electronic

controls in the cab. When the etjuip-

mcnt is in full use, the operator can

spra\' a 24-fcot-wide section.

The spra\' proportloner makes finite

control of the spra\ ing operation pos-

sible. This is highl\- desirable in cut-

ring maintenance costs and keeping

roadsides attractive.

I
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JAPANESE ENGINEERS VISIT HEADQUARTERS OFFICE

V

A group of Japanese engineers, contractors and highway officials visited Caiifornia in late April to

observe construction methods and confer with staff members of the Division of Highways. Those seated
at the table in the Public Works Building conference room in Sacramento are members of the visiting

delegation, as are the two men on the left of the group standing at the rear. The other five men
standing are from the Division of Highways staff: left to right, James K. Okimura, structural draftsman;

George W. Smith, senior bridge engineer; George iangsner. Deputy State Highway Engineer; J. C.

Womack, State Highway Engineer; and H. Frank Hiyama, associate bridge engineer. The young lady is

Miss Reiko Yabuno, tour coordinator.

f^fi>
\

Maintenance Chief

Ralph Kinsey Retires
Ralph D. Kinsey, assistant district

engineer, maintenance, in District 4,

retired May 31, completing more than

41 years of service

with the Division

of Highways.

A native of Los

Angeles, Kinsey
attended school

there, Fullerton
and Monrovia. He
joined the Division

of Highways in

1924 as an instru-

RALPH D. KINSEY mentman, grade 2,

in \'entura County, at the start of the

Coast Highwa>- construction below
Point .Mugu.

After a short time on surveys, he
transferred to construction in 1925,

holding residences in the Los Angeles
and San Diego areas until 1933. Dur-
ing that year Kinsey was assigned as

wikiM

Construction Costs

Drop 6.9 Percent

The California Highway Construc-

tion Cost Index for the first quarter

of 1965 dropped to 249.6 ( 1940 =
100), \\hich is 18.5 points or 6.9 per-

cent under the fourth quarter of 1964.

The number of bidders for this

quarter averages 5.8 per project, an

increase of 0.5 over the previous quar-

ter.

design engineer in District 7. perform-

ing engineering duties in design and

right-of-\\'a\- engineering. In 1940, he

was appointed assistant district main-

tenance engineer in Los Angeles. He
held that post until 1945, when he

came to San Francisco as maintenance

engineer for District 4. He has been

in that post since then.

Kinsey is a member of the American
Society of Civil Engineers and the

American Association of Public

District Eight's Wayne
Crawford Retires

\\ ayne H. Crawford, construction

engineer for District 8 in San Bernar-

dino, retired in April after 35 years

w ith the Division of Highways.
Except for short periods when he

was on loan to the Bridge Department
and District 3 in .Marysville, all of

Crawford's service

was with District 8.

He \\ as resident

engineer on many
major highway
projects including

the units of the San

Bernardino Free-

^\a^ which in-

cluded the 60-acre

Route 26 43 inter-

WAYNE H. CRAWFORD change. He later

held the posts of district materials

engineer and district design engineer.

A native of Fort Wa>ne, Indiana,

Crawford attended schools there and
in Grants Pass, Oregon.

He began his engineering career as

assistant to the city engineer of Co-
vina and Glendora, California. Before

joining the state in 1930 he was em-
plo>ed b\" the City of Los Angeles

Colorado River Sun-ey.

Crawford is a Mason and a member
of the Al .Malaikah Shrine.

He and his wife, Emagene, have a

son, \\'a\'ne, Jr., who is a commander
in the U.S. Naval Air Force.

IN MEMORIAM

District 5
Arthur F. Durnint, high\\-ay fore-

man.

District 7
Francis G. Parsons, associate right-

of-way agent.

District 8
Curtis Lakes, highway maintenance

man II.

Works. He is also a Mason and a mem-
ber of the Commonwealth Club.

He and his wife, .Margaret, have

two sons, William R. of .Middletown,

Ohio, and John of Temple City, and
seven grandchildren.
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•dlifornid Highway Commission—1965

This porfrait of the California Highway Commission was taken during the April meeting in the conference room in Sacramento.

Chairman Robert 8. Bradford, Administrator of the Highway Transportation Agency, is at the left. Continuing clockwise around the table: State Director of

ubiic Works John Erreca, the commission's administrative officer; Roger S. WooUey, vice chairman; Franklin S. Payne; Joseph C. Houghteling; Commission Secre-

nry A. J. Cooper; Assistant Secretary Robert T. Martin; State Highway Engineer J. C. Womack; William S. Whitehurst; Abraham Kofmon; and James A. Guthrie.

The large aerial mosaic on the wall shows a portion of San Francisco, in connection with the commission's consideration of a routing for Interstate 480 irt

hat city.
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First Scenic Highwdy Unit

California's first ofTicially designated "Scenic Highway" includes this section near the Big Creek Bridge, south of

Big Sur.

State Director of Public Works
John Errcca lias declared Route 1 in

Montere\' County, between die San

l.uis Obispo count\- line and Carnicl

River, to be the first officially tiesig-

nated unit ot Calitornia's state scenic

liigli\\a\' SNsteni.

His declaration followed the unan-

imous recommenilation of the State's

Advisory Committee on the Master

Plan for Scenic 1 lighw ays.

California's Legislature has pio-

neered the concept that a state be con-

cerned with the preservation of the

scenic values visible from its high-

w a\s, Erreca said. Investigations into

the planning, design, and conservation

prol)lcms associated with the develop-

ment of a statewide system of scenic

highways were ordered in I960, and

a master plan for such a network was

adopted in 1963.

The 1963 lawmakers decreed that

"scenic highwavs" must fulfill the re-

(|uirements of other routes in the state

highw ay system; traverse areas of out-

standing scenic beauty; and in loca-

tion, design and construction receive

special attention in terms of impact

on the landscape and visual appear-

ance.

I'.rreca added that the designation

of official scetiic highways depentls,

among other criteria, upon local gov-

crninsT bodies studv inij the scenic cor-

ridors along the motorists" line of

sight, and passing appropriate zoning

.ind other regulations to insure that

the attractiveness of these corridors

will be preserveil.

The ~2-mile stretch ot Rnure 1

along the Pacific Coast was the sub-

ject of the pilot studv authorized in

1960 bv Senate {;oncurrent lU-solu-

fion 26, sponsored by Senatoi' Eretl

S. Parr of Monterev- County.

"This start in ofTicialK .ulopting

routes in C^alifornia's scenic highway

svstem is parricularlv timely," Irrcca

said, "following as it does the White

House conference of last niniuh on

natural beautv."
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Pdcheco rdssp,
Route 152 Now Skirfs

San Luis Reservoir Site

By R. B. "BUD" WEAVER, Resident Engineer

The new 12-niiic

section of Paciicco

DIS TRICT Pass, Highway 152,

1 r\ around rlie north

portion of the San

Luis Dam and Res-

crvior was opened

following ribbon-

cutting ceremonies

on April 29, 1965.

The contract for this project was

completed with only 530 working

da\s used of the 640 da\s allotted,

riic completion of this 112,000,000

piojcct in record time is attributable

to the mutual cooperation between

the contractor, a joint \enture by

McNamara and Mannix, the U.S. Bu-

reau of Reclamation, the State De-

partment of Water Resources, and

the l)i\ision of Highways.

The timing of this enormous proj-

ect was critical, due primarily to the

dam construction. Work started in

Fcbruar\' 1963. and shortK- thereafter

double shifts were employed by the

contractor to provide for the comple-

nciii of line lane of traffic in each di-

lecrion !)>• January 1, 1965. This was

iKcessar\ in order to move the traffic

fi<im the old Pacheco Pass Highway,

which will be inundated by the res-

ervoir, onto the new road to permit

the completion of the San l.uis Dam.

It was essential to keep this route

open since it is the main connecting

link tietw een the Santa ("lara anil the

San |o;u|uin X'alleys.

The Challenge

The difficulties described in the

March-April 1963 issue of California

Hii!;h'u:ays and Public Works during

the design stages of this project were

almost eclipsed b\' the problems en-

countered during construction.

The contractor scheduled his oper-

ations to move 11,400,000 cubic yards

of diit ;ind rock in time to comiilete

the entire project by Jaiuiaiy 1. 1965.

This required an average proilucrion

of at least 27,000 cubic yanls of exca-

vation per day. Maximum production

couKl not be obtainctl until access

roads were constructed and drainage

structures under the major fills were

completed. A maximum ot 100 earth-

moving units were used to complete

the grading on schedule, reaching a

peak efficiency of over 40,000 cubic

yards per day in moving the last

7,000,000 cubic vards.

This high-production operation

compounded such problems as sched-

uling the employees of the state and

contractor on double shifts, communi-

cations between the various units, field

offices and laboiatories; and mainte-

nance and servicing of equipment,

w liich was in constant use nearl\- 20

hours a day. The grading operations

were frequently- going on at the same

time over the entire 12-milc length of

the project and two-way radio com-

munication was a requisite, .\ccess to

some of the job areas was by "cow-

trails," with high-clearance, four-

wheel-drive pickups u.sed to transport

inspection and construction crews.

Water Supply

The contractor's first major prob-

lem was to find water for the project.

This problem was solved by pumping

water from the Delta Mendota Canal

through pipelines to a reservoir near

the center of the project. Feeder lines

were then run from this reservoir to

points along the new alignment where

water was required for the easterly

half of the project. I-"lectric pumps

were used to fill a ponil about three

looking wesf where drivers are provided an area to check their trucks at the summit of the Pacheco

Pass Highway near the Santa Clara-Merced county line.

California Highways and Public Works



When filled, the San Luis Reservoir will have water

on both sides of the "Cottonwood Fill" shown in

the foreground.

miles west of the reservoir and dicsel

pumps boosted the water from the

pond over tiic higher elevations to

provide ^xater for the westerh' half

of the project. Twenty miles of pipe

were eventually installed to provide

water for the entire project.

SuppUing compaction water for

fills in steep draws was a constant

problem. This was solved b)- running

"Rainmaker" pipe to the fills and ap-

plying the water with "monitors."

The "monitors" were used until con-

ventional water trucks could be eco-

nomically used to water the fills.

Earthwork

Grading operations overshadowed

man)' of the interesting and challeng-

ing problems experienced on this proj-

ect. Each cut presented a different

problem. Fault planes were found to

be adversel\- tilted, thus preventing

the construction of some of the

.iaeHllf,!M9ilkSa„^,

planned slopes. The type of material

was constantly changing; rock cuts

turned to dirt; and dirt cuts turned to

rock. These conditions taxed the in-

genuity of the contractor in selecting

the right equipment to do the best job.

[TOlflSBANdS)

This mapshotvi the limits of the San Lu
an^ the neir location of Route tSZ
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Compocfion tesli were performed at nighf to help

meet the time limitation on the project.

\r

»<r

I*

Above— Bin wo// is constructed to contain fill slope in a steep canyon. Below— Drilling operations in the

foreground coincide with rock loading by a huge power shovel onto dump trucks in background.

1^'

.^ :v^:

This orch struclure now res»$ under 2,000,000 cubic A lOfoothigh orch is now obouf 200 feet below the roadway. A fill was required to maintain the

yards of dirt required for the "Rig Fill." steady grade now experienced by motorists.
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Grading began with a spread of

scrapers; however, it was soon found

that this equipment could not eco-

nomically and efficientl\- move the

various materials found in the strata

encountered. Therefore, a sequence

was established that ^^ as found to be

successful and was continued for the

remainder of the project. Cuts were

started with scrapers, which were

used until the fills became accessible

for the movement of rock trucks. The

trucks \\ ere then brought in and

loaded with belt loaders which were

fed b\- bulldozers. After about 30 feet

of cut was removed, the belts would

be lowered, and the operation re-

peated until the cut was completed.

The slow er shovel work was confined

to the rockier cuts.

Since such large amounts of excava-

tion required blasting, oversize V/z-

inch and 6-inch drills were used for

the drill holes to enable placing a

greater explosive charge. Potential

damage to trees and cabins was not a

factor, since they w ere nonexistent in

this area. This made it possible to use

larger amounts of explosives to speed

the work.

Landslides were a continuous prob-

lem throughout the entire length of

this project. At the beginning, the

landslides seemed of little consequence

and the problem was solved by re-

moving only that material which has

been dislocated by the slide. As work

progressed, however, it became neces-

sary- to institute other measures to

cope with difficult areas. A\"here it

was possible, slopes were flattened by

eliminating benches and using all the

available right-of-way. However, at

several locations, it was not feasible

to flatten the slopes due to the steep

terrain. In these areas the centerline

w as moved downhill, thus permitting

flatter slopes without substantially in-

creasing roadway excavation quanti-

ties.

Almost a million cubic yards of dirt

were moved from the slide areas

where the cut slopes w ere flattened to

provide for more stability. In many of

the cuts, unusual water problems were

encountered, requiring the installation

of horizontal drains, deep transverse

cutoff^ trenches, stabilization trenches,

and pemieable blankets.

structures

Constructing large reinforced con-

crete arch drains and building twin

bridges in such inaccessible locations

posed unusual forming and placement

problems. These large drainage facil-

ities had to be completed before the

fill operations could begin at maxi-

mum production.

The larger arches (9 and 10 feet)

were constructed w ith adjustable steel

forms to accommodate both sizes,

w hereas the forms for the smaller arch

(six feet) were built on the jobsite. A
1,042-foot-long arch (nine feet) under

the 280-foot-high fill was constructed

so that the center 625 feet of the arch

was extra strong to withstand the tre-

mendous earth pressure. The 560-foot-

long bridges were built over the chan-

nel leading into the San Luis Forebay

as separate structures.

All of the structural materials w ith

the exception of concrete sand were

obtained from or near the jobsite.

Concrete aggregates were produced

using materials from w ithin the work
area. The sand produced locally was

not satisfactory for concrete, but it

was used to blend with aggregates to

make subbases. bases and cement

treated base. Aggregate subbase was

obtained from the conglomerate high-

way cuts and was processed by screen-

ing. Pervious material was also ob-

tained by selection within the con-

glomerate cuts. Coarse aggregates for

both base on portland cement con-

crete paving w ere produced from the

.same material site located in the future

reser\oir area near the jobsite, and

methods of processing were adapted

to maintain the proper respective qual-

ity controls.

Paving Operations

Almost a half a million sacks of

cement were used in placing the 370,-

000 square yards of concrete pave-

ment for this project. Concrete pro-

Twin bridges cross fhe Son Luis forebay channel. The roao^Of onder the bridge will be inundated

when heavy equipment used to construct the dam is no longer needed.
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A peak is leveled and a canyon filled. Heavy equipment takes a beating in this rough terrain.

diicing operations were a modification

of central mix in which tiie contractor

split his hatching and mixing opera-

tions. The hatch plant was located

adjacent to the aggregate production

plant and hatches were weighed and

loaded into bottom dump trucks and

trailers; one hatch filled the truck and

the other, the trailer. .\t intervals, the

mixer was moved from location to

location immediately adjacent to the

roadwa\- where the cement and water

were added and the mixing operations

[icrfomicd.

This t\pe of o()cration was rcquiretl

hecause of the length of the project

and the hauling conditions involved.

It was a very efficient way of placing

the concrete pavement and meeting

the specification time requirement.

Plant-mix cement-treated base was

mixed in a plant fed b\ belt scales.

This technii]ue provided an excellent

[ilant control of the quantities mixed,

as all ingredients were proportioned

!)>• weight.

The cement-treated base was placed

w ith a modified slipfoiin pa\er which

[iioduced a well-controlled finished

product. Trimming was nominal and

the clo.se tolerances secured in the

placement of the cement treated t)ase

were reflected in the ease of thickness

control of the portland cement con-

crete pavement.

The contractor was represented by

C. A. Peterson, general manager; L. E.

Christman and M. L. Shank, project

managers; and the author was the resi-

dent engineer for the state.

other Projects

Construction w as recently completed

on a new four-lane stretch of High-

wax 152 which ties in with the east

end of the Pacheco Pass Highw a\- and

extends eastcrl\ about two miles to

Highw ay 207. The completion of this

project provides a four-lane di\ided

expressway from west of the Santa

Clara count\' line to five miles west

of Los Bancs.

A portion of Highway 152 was im-

proved in Los Banos when construc-

tion was completed this spring by

widening a former two-lane section

of highwa\ to four lanes.

Future Planning

Highwa\' 152 between Highway
207 and US 99 is ultimatcK' to be

imprn\ ed to bring it up to four-lane

trccway or expressway standards.

Although design and right-of-way

acquisition work is progressing stead-

ily and surveying and aerial mapping

is being performed at \arious loca-

tions on Highwa\' 152, construction

of these projects will depend upon

the future a\ailabilit\' of funds.

The "Big Fill" is over 280 leet high and the "Big Cut" is over 300 leet deep.

California Highways and Public Works
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Safety Roadside Rests
By G. A. HILL, Assistant State Highway Engineer (Planning)

Although there was no formal ccre-

mc)n\', the State Division of Highways

has dedicated its first complete safety

roadside rest to a familiar American

figure—the weary motorist.

This first full\- developed haven for

the leg-stretcher and scenic admirer is

located on Interstate 5, about five

miles north of Red Bluff. Led to the

site by a blue sign which hints of a

peaceful place in which to shake off

the strains of driving, the motorist

can actuallx encounter two similar

areas, depending on whether he is

northbound, southbound, or making

a round trip. This will be the general

plan for all rest stops located on heav-

ily' rraxcled di\idcd highways.

Although not intended for over-

night .stops, the roadside rest provides

all the facilities of a well-developed

park. There are comfort facilities, a

drinking fountain, picnic tables, and

stretches of black-topped sidewalk

for a pleasant meander through the

area to remove those driving kinks.

1 he buildings arc designed to com-
plement the natural setting. In the

case of the Red Bluff stop, adobe-

style concrete blocks and .shake roof-

ing arc the materials used. Inside, ce-

ramic tile walls and foot-opcratcd fa-

cilities, help insure a clean and sanitary

atmosphere.

Cost of this pair of roadside rests

was S«0,000. Others will range from
as little as $5,000 to as high as $100,-

000, depending on their size, the fa-

cilities provided, the terrain and other

factors.

For economy, most safety roadside

rests, arc being built in conjunction

with highwa>- construction projects.

During the current fiscal year 12

roadside rests are provided for in this

manner in the state highw a\- construc-

tion budget. Mo.st of the initial rest

areas are being placed on interstate

routes as an authorized part of this

national interstate and defense high-

wa\' system.

Eventually, California expects to

have appro.ximately 250 sites de\el-

oped into safety roadside rests, and

thev will supplement other facilities

to pro\ide a stopping opportunity at

about half-hour intervals of dri\ing

time.

On the outskirts of major metro-

politan sections there will be stopping

points with a function beyond that of

the usual rest area. Designated as map
inspection points, these roadside rests

will pr()\'ide a conxenicnt stopping

place for travelers bound for densely

populated areas. It is hoped that the\-

will stop, consult their maps, and plot

their courses via freewa\s and cit\

streets to their desired destinations

within large cities.

The Division of Highwa\ s has been

in the safet\' roadside rest "business"

since 1963. Prior to that, a limited

program had been carried out b\ the

California Dixision of Beaches and

Parks. The 1 1 roadside rests w hich

were constructed under this earlier

program have now been transferred

to the Division of Highways, and

those which lacked complete facilities

are graduallx' being upgraded as pro-

graming and funds allow.

Following is a li.st of the current

status of the 44 roadside rests and map
inspection stations completed, being

constructed, or budgeted under the

Division of Highwa\s program:

Del Xortc County—US 199, at south

portal of the Collier Tunnel, three

Once within the confines of the roadside rest area, it is difficult to tell that an interstate route is only

seconds away.
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miles south of the Oregon state line.

Under construction.

Trinity Coimty—Route 299, five miles

south of \\'ea\erville; originall\ a

Beaches and Parks facilitw Open.

Shasta Comity—Route 299, 38 miles

east of Redding; originail\' a Beaches

and Parks facilit\-. Open; all facili-

ties, but no w atcr suppK".

Lassen Comity—US ?95. 12 miles

south of Ravendale; originally a

Beaches and Parks faciljtx-. Open.

Lassen Comity—Route 44. 28 miles

northwest of Susanville. Budgeted.

Flmiias County—Route "0, 46 miles

east of Quincy; originally a Beaches

and Parks facility. Open; all facili-

ties, but no water supply.

Tetania County—Interstate 5. pair,

north of Red Bluff. Open.

Glenn Comity—Interstate 5. pair, ap-

proximately two miles south of Ar-

tois; under construction.

Nevada Comity—Interstate 80, pair,

near Donner Summit. Open; with

comfort facilities to be added

shortly. (The state opened bids on

the project Jul\' 28.)

Amador County—Route 88, four

miles west of Jackson, originally a

Beaches and Parks facility. Open;

but no water supply.

Calaveras County—Route 49, se\en

miles south of San Andreas; orig-

inally a Beaches and Parks facility.

Open, but no water supph'.

Calaveras Count)—Route 49, four

miles south of Angels Camp; orig-

inalh a Beaches and Parks facility,

Open, but no water supply.

Stanislaus Comity—Interstate 5, pair,

near Arkansas Fan south of the San

Joaquin count)' line. Budgeted.

Merced County—Interstate 5, pair,

near the San Luis Dam near Los

Banos. Under construction.

Mariposa County—Route 140, eight

miles east of Mariposa; originall\- a

Beaches and Parks facilit\'. Open,

but no water supply.

This aerial view of (he safety roadside rest for northbound trofBc on lr>terstafe 5 near Red Blulf shows

the ease with which the molorisf con leave the highway for a rest period. Blue Ter>t Greet is at right.

A similar area for southbound troffic exists to the north of this site.

Inyo County—US 395, near Haiwee

Reservoir, constructed by Inyo

Count\- and deeded to the Division

of Highways. Open; all facilities.

Inyo County—US 395. near Division

Creek north of Independence.

Budgeted.

Tulare County—US 99. pair, five

miles north of Tipton. Under con-

struction.

Kern County—Interstate 5. near Le-

bec. Open, but no comfort facili-

ties.

San Bernardino County—Interstate

15. three pair, all located east of

Barstow. All open. Two pair have

comfort facilities under construc-

tion; at the remaining pair these

are scheduled for later construction.

San Bernardino County—Interstate

40. three, located between Needles

and Barstow. Originally Beaches

and Parks facilities. Open, but no

water supply.

San Bernardino County—Interstate

40, pair, near Desert Oasis east of

Newberry. Budgeted.
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Sat! Ber)iardiiio County—Interstate

10, near Fontana. Map inspection

station. Under construction.

Sav Bernardhio and Riverside Coun-

ties—Interstate 10, pair, between

Redlands and Rcaiinionr. Open.

Comfort facilities in planning stage.

Riverside County—Interstate 10, pair,

1 5 miles east of Indio. Under con-

struction, with comfort facilities to

lie added later,

l.os Angeles County—Interstate 5,

near Castaic. .Map inspection sta-

tion. Under construction.

,V.j;/ Diego County—Interstate 5, near

Leucadia. .Map inspection station.

Under construction, but no rest-

rooms.

Imperial County—Interstate 8, 20

miles west of the Arizona border.

Open, hut with comfort facilities

to be atided in future when traffic

circulation plan is re\'ised.

.\nother l.iw which is related to

the roadside rest program is the ^^'est-

side Free\\a\' Park ami i)e\elopment

Act of 196i w hich pro\idcs complete

integration of recreation features

along the W'estside Freeway. Skirting

the western edge of the San Joacjuin

X'alley, this completely new freeway

(to be part of Interstate 5) will fea-

ture both roadsiiie rests and roailside

parks. The l.egisiature, in the l^A^

law, stipulated that paiis ot madsitlc

rests were to be constructed at six

locations between the San Joaquin

Ri\er in San Joaciuin Count\' and the

junction w it h US M^ south of Bakers-

field in Kern Uounty. Two of these

roadside rests are now under con-

struction (see listing for Meiced

County) and rwd ailtlitional lesr areas

will be constructed in Stanislaus

Cuuiuy uiuier a project to be ad\er-

ti.sed later this year (see listing for

Stanislaus Count\).

The roadside park sites along the

W'estside Freeway will be located at

(ivc scenic areas^—at the Kern River,

south of Kettleman (jty, at Merc\

Springs Road, at ()restimi)a Creek and

ar ihe San J(iai|uiii River neai' Moss-

dale, and will be constructed undei'

the suiKrvision of the California De-

partment i)f Paiks and Recreation.

Saiety roadside rest areas ihroughout Co/ifornio ore really as different as the ferroin in which they

are built. One can see a spectacular contrast between the pair on Interstate 80 near Donner Lake

(above) and the pair which flanks Interstate 15 east at Baker (below).

'K,
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Last Bond Issue
On July :. 1965. the State of Cali-

fornia made the final payment on the

last of its three highway bond issues.

The checks mailed by State Treas-

urer Bert A. Betts represented the last

51,000,000 in payments on the princi-

pal, plus 522,500 in interest. The total

interest payments on the 540,000,000

issue have amounted to S44.950.077.

\'oted by the people in 1919 and

issued in 1920, this issue was the third

of its kind approved by Californians

to finance a highway construction

program and "get California out of

the mud."

In 1909 the California Legislature

authorized and in 1910 the people ap-

proved the state's first highway bond

issue of 518,000,000, but only by a

small maiority.

Even after a statewide campaign

featuring photos of autos mired in

deep mud on rural roads, etc., the

bonds received only 93,297 yes votes

against 80,509 no votes. Once passed,

the issue, which bore 4-percent inter-

est, proved hard to market. Onl\' 54,-

280,000 could be sold publicly. The
remainder were purchased by the

counties ""because," according to the

Highway Commission's first biennial

report (1918), "otherwise the work

could not have gone on.

"

In spite of its unenthusiastic recep-

tion, the bond issue did make possible

the real beginning of a unified system

of state highways.

The act provided that a system

should be acquired and constructed

by the Department of Engineering

and the routes selected and laid out

"so as to constitute a continuous and

connected state highway system run-

ning north and south, traversing the

Sacramento and San Joaquin \'alleys

and along the coast by the most direct

and practicable routes connecting the

several count)" seats and joining cen-

ters of population, together with such

lateral roads as might be necessarv to

connect the north and south arterials

\\ ith the county seats lying east and

west of such highways and also to

connect the chief transcontinental

routes entering California.'"

Governor Hiram \\". Johnson
summed up the problem when he told

his newly appointed State Highway
Commission that "you are expected to

build with 518,000,000 a highway sys-

tem that some of the best engineers

have estimated w ill cost from thirty-

five to fifty millions."

The state made the final payment
and closed out the 1909 bond issue in

July 1961 (see July-August 1961

issue of California Highiiays ai?ii Pub-
lic Works, page 61). Total interest

paid to the holders of these 50-year

bonds was 518,061.641.

With the prospect of the 1910

funds being almost expended, the 1915

State Legislature authorized a second

bond issue of 515,000,000. This was

ratified by the voters in 1916 and

issued in 191". That California had

become fulK" highway-conscious is

attested by the fact that not a single

county voted against the issue. The
total was 542.239 in favor and 137,107

against.

Final payment on the 1915 bonds

was made in July 1963. with a total

of 5 16,1 "2.2 13 being paid in interest

to bond holders during the 45 years

the issue was outstanding.

An indication of how the highwax"

program was progressing is shown by

the 191"-1918 biennial report, which

reports that by June of 1916 a total

of 1.263 miles of road had had work

done on them including 323 miles

graded but not vet paved.

At a special election on July 1. 1919.

the people of California approved by

196.084 to 27.992 a third highway-

bond issue, for 540,000.000. These

funds became effective immediately

and provided for continued construc-

tion of the highwavs designated bv

the two previous issues. Lender tl-.c

third issue, additional roads were

made a part of the state highway

system.

This w as to be the last of the high-

wav bond issues. In its biennial report

for 1919-1920. the California High-

wav Commission recommended crea-

tion of a gasoline tax. the proceeds of

which should be "devoted solely to

highway purposes."

The gas tax became a reality in

1923. That same year the Department

of Public Works and the Highwa\
Commission were reorganized, giving

greater status to the latter as w ell as

to the State Highway Engineer, who
became executive officer of the com-

mission and in direct charge of all

highwav construction. But in spite of

California's now long-established pa\-

as-\"ou-go policy which, through tlie

gasoline tax and other highway user

levies, has financed the construction

of what is generalU considered the

most advanced s\ stem of freewa\s

and highways in the w orld. the people

of the state will always owe a debt

of gratitude to the first three bond

issues initiated bv the state, meager

though they seem by present stand-

ards, for they launched California on

an integrated program of highway'

construction.

BYLINE OMITTED

Readers of the article on the -Mis-

sion Gorge Road project in the May-

June issue of this publication were

probably baffled by the reference on

page 19 to ""the writer" of the article,

not otherwise identified.

There should have been a byline

at the head of the article reading:

""Paul A. Hanssen, surveyor— road

department. County of San Diego.

"

.Mr. Hanssen was one of the resident

engineers on the project and prepared

the article.

July-August 1965
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The Cdldecott Tunnels
By IRWIN W. BLACK, Bridge Resident Engineer, and

ORIS H. DEGENKOLB, Bridge Design Engineer

\ c:»M2»C--.£»K

looking east at the newly comfjlufijii f/urj funnel (at leff) which facilitates progression of tta jh

the Berite/ey Hills on Route 24. Site of 1904 tunnel seen on facing page is now closed and compietety

covered over by foliage.

DISlKKJl

I <) the ;l\CI";lgC

niiitoi'isr ;i niiiiul

is mci"cl\' :i IkiIc

tliroiigli a 111(11111-

tain which pro-

vides a sliortcuc

for the liigliua\' to

get from one sitie

to the otlier. I>ur

the amount ;ind

^oniplexity of cqiiipnicnt Mui the

numerous details whicli arc required

to design, construct and operate a

modein highway tunnel quickK ne-

gate thinking of such [lassagew a\ s in

simple terms. Highway standards are

consfantl\^ upgradeii. and tunnels too

must he built to accommodate in-

creased numhers of faster mo\ing

vehicles and pro\ide the tiaveling

pulilic with safer, l)etter \entilateii,

better lighted and more spacious ap-

pearing tunnels, (^onstiuction pioh-

iems and costs rise rapid!)' as the size

of a tunnel increases.

First Tunnel

The first highway tunnel through

the Berkeley Hills between the City

of Oakland and Contra Costa County

was constructed in 19(J4. It was tim-

ber-lined, dark, narrow and onh' 1,000

feet long. Of course, the increase in

population in this area and the in-

creasing popularity' of the automobile

rendered this first crude facilit\ iriade-

quate in the earl\' 1930's.

On December 5, 19.U, appropriate

ceremonies were held to dedicate the

Broadwa)' Low-le\ el Tunnels and

celebrate their opening, thus breach-

Hig the natural barrier to traffic. That

event was the culmination of \'ears of

dreams, planning, and construction

under the auspices and guidance of

Joint Highw'a\' District I:, with the

late Thomas F.. Caldecott, president

to its board of directors. Subsequent

rectjgnition has lieen given to .\Ir.

Caldecott's vital role in this inter-

count\ facilit\ b\ rededicating the

tunnels in his name and honor.

The twin tunnels, each .>,0()() feet

long, were concrete lined, lighted

with incandescent electric lights and

ventilated with a forced air ventila-

tion s\stem. Since these two tunnels

were ciu'ved at the ends aiul ]( lined

one another at a single portal building

at each end, many people ha\e been

led to believe that there is onlv one

tunnel with a thin concrete wall sep-

arating the two roadwavs, but the

roadways are 1 M) feet apart except at

the curves at each end. Each of the

twin tunnels has a 22-foot-wide road-

w.iy and a wiilth of 26 feet S inches

between the sitlewalls. 1 he origiiial

1904 tunnel has been abandoneii and

the eiuls are closed.
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Need for New Bore

Continued growth of the bay ;irc;i

increased traffic in the two low-ievei

tunnels to tlie point where they were

becoming inadequate. The need for a

third tunnel to supplement the first

two was the natural solution. Modern
standards required that the highwa\s

at each end of the tunnels be widened

and straightened and that the third

bore be made wider than the first two.

Since the third tunnel A\as to be con-

siderably larger than the two older

tunnels, it was not possible to adapt

the original plans to the new location.

On October 6, 1964, dignitaries

from throughout the area assembled

to dedicate Tunnel III to the name

and further honor of Thomas E. Cal-

decott. i\4rs. Caldecott and her famil\-

were present on this occasion, w hich

coincided with National Highwa\-

Week— 1964.

New Features

The third tunnel has a 28 foot wide

road\va\- and is 34 feet 6 inches wide

between the sidewalls. The vertical

clearance is 17 feet above the pave-

ment, compared with the 14 feet 10

inches in the two older bores. In addi-

tion to the larger size of the tunnel

itself, there are numerous other fea-

tures which are new or improved.

The entire length of the roadway is

illuminated by a continuous line of

fluorescent lights on each side of the

ceiling. Extra lights are placed for a

distance of 300 feet at eacii end so

that there is a gradual transition in

the daytime in order to allow dri\ers"

eyes to adjust to the change from the

bright sunlight outside and the arti-

ficial light in the center of the tunnel.

Emergcnc) power facilities have also

been installed for use in the event that

there is a power loss from the serving

utilities.

Ventilation

A new transverse system of ventila-

tion is being used. Fresh air is taken

in at the westerly portal building and

carried along a duct above the road-

way. It is discharged into the road-

wa\- section through openings at one

side of the ceiling. The fresh air

mixes with exhaust fumes from the

\ehiclcs, and is drawn out through

exhaust ports on the opposite side of

the ceiling, then carried to the west-

crl\- portal building and discharged

straight up into the atmosphere. The
two fresh air and two exhaust blow-

ers have a capacity- of a half-million

cubic feet of air per minute. The ex-

haust air is tested continuously (auto-

matically) for carbon monoxide con-

tent. If the sampling indicates that

there is a specified concentration of

carbon monoxide accumulating, the

ventilating machinery will automati-

cally start to speed up until the con-

centration lowers to a desired level.

other Equipment

Telephones, fire hydrants, and ex-

tinguishers are located at 2 50-foot

intervals along one side for emergenc\-

use. The fire alarm systems will notif\'

the fire departments from Oakland

and Orinda (at opposite ends of the

tunnel) in case of emergency. A pub-

lic address system has been installed

and can be used to give instructions

to motorists in case of emergencies.

An intercom s\stem connects all

working locations so that workmen

and tunnel operators can communicate

quickly.

Television cameras are placed above

each portal and are remote controlled

so that the tunnel operators can detect

difficulties or accidents. Provisions

have been made so that TV cameras

can be placed inside the tunnel at a

later date for more thorough observa-

tions.

Preliminary Work

One of the most important factors

in the design of a tunnel relates to

geological conditions. .\ very com-

prehensive geological report had been

made during the construction of the

first two bores. This report was used

later by the designers of the new tun-

nel and was also made available to

the contractors who bid for its con-

struction. Since the design of the

existing tunnels had been proven to

be structurall\' adequate by the test

of time, various combinations of load-

Toilcen September 1, 1934, this photograph shows
construction on the first low-level tunnels as well

as the old tunnel (at top center) built at the turn

of the century.
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GEOLOGIC SECTION ALONG NORTH TUNNEL

ings considered necessary for the new
tunnel were applied to the original

designs.

Several Projects

The contract for construction of

Tunnel III, approximating Sll.000,000,

was only one of several maior proj-

ects completed, presently underway,

or contemplated the facilitate the

movement of traffic to and from cen-

tral C^ontra Costa County through

north Oakland.

Before actual tunnel work could

start (No\-ember 1961 ), a lirst phase

beginning December 14, 1960, in-

cluded extensive drainage work and

excavation for the approaches, in-

vohing about 400,000 cubic vards of

material. I'".xca\ated material at the

east end went into the detour w hich

had to be constructed prior to dri\ ing

the tunnel. With completion of the

excavation and tkrour, space became

axailable for the contractor to install

necessary facilities and begin work on

the West Portal service road, bridges

and the runnel [iropcr.

Tunneling Operations

1 he first phase ot the tunneling

ciperation consisted of placing three

small holes, called drifts, in the moun-
tain. One of these drifts was at the

crown, and the others—one at each

side—were at the lower limit of the

steel tunnel supports, about 14 feet

above roadwa\' grade.

At a distance of 11 7 feet into the

hill, a safe sandstone material was en-

countered. The workers then went

from drift to drift, installing the steel

ribs from wallplates to crown. I'.ach

rib was made up from six sections.

Excavation then proceeded carefully

from inside rib back out toward the

portal. Only enough material was ex-

cavated to give the men sufficient

working room. Fxca\ated materials

were taken out with a small air-

operated loader through the side

drifts. With this method, the work-

men alwa\s had steel overhead to pro-

tect them. The core area was then

removed from the outside with larger

ecjuipnient.

Breastboard Jumbo

While assemblying and activating a

breastboard jumbo (acquired by the

contractor from the .\h>rrison-Knud-

sen Co. who had used it in construc-

tion of the Broadway Tunnels in San
Francisco in the early 1950's) the

wallplate drifts were continued on
into the hill.

This jumbo held breastboards
tightly against the working face at all

times, except in a small area where
the cxca\ ation was being done. Ihere

were 16 forward jacks of 1 '-ton ca-

pacity- each, placed in three rows, plus

2 jacks at the top. The jacks were
hydraulicall\- operated and the\ w ere

enclosed in steel shells to prevent

damage from mining or blasting.

\\'hen the jumbo was forwarded,

these jacks telescoped so that the

breastboards never were held less than

snugl\' against the face even with

movement to the location ahead.

P'our 45-ton rams held the jumbo

steady and were used to nio\e it for-

ward. 1 hese were angled out from the

sides (two to a side) and thrust

against walers w hich w ere clamped to

the steel ribs of the tunnel. When the

jumbo was mo\ed forward, the 45-ton

pressure of these rams overcame the

pressure of the breastboard jacks,

forcing them to telescope without

taking pressure off the face. .Xs a

This drawing shows the contrast between the design of the first two tunnels (on right) and the newly

completed tunnel. Major differences are a wider roadway, higher clearance, and a revision of the

exhaust system.
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Scaffoiding rises for consfrucfion of the new porial building above fhe

rounded hump of the tunnel top.

(Above) Working under the protection of • the jumbo, construction personnel

find that the shovel is still in style for excavation operations.

fSe/owi On the top level of the jumbo, miners demonstrate some of the

obstacles of their work. Space is tight and some tasks are awkward to

perform.

[Above The new tunnel is finally e;<co. o'ea 'o roadway level at the

east portal.

Below) Concrete pouring by an air-propelled placement system uses com-
pressed air to force the concrete into "slicklines" for desired delivery points.

(BelowJ Steel sets and timber lagging support

excavation of upper portion of tunnel. Roadway
level is ofaouf l4 feet lower.
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A view of the completed concrete arch section, with forms in place for the

ceiling above roadway.

Tiling operations mark the beginning of a more finished appearance for

the tunnel.

safety measure, mechanical jacks w ere

iiscil in addition to tlic ii\draulic

rams.

Ribs

Miners are a tough, iiard\ lot and

their working conditions usually leave

something to he desired. The work
is noisy, dirt\-, frequently wet and

imidd\ , always hazardous, and is

usually done in cramped quarters

from precarious perches.

The material which was mined h\'

spading (or blasting if required) fell

to the tunnel floor under the iuniho

and was picked up by a front-end

o\crshot loader (called a mucker),

dumped into a Dumpster and hauleti

to a canyon west of the job for fill

as a part of the freewa\

.

The large steel ribs (tunnel suj)-

ports) were erected in four sections:

One lower section on each side was

handled from below, and two crown

sections were set up from atop the

jumbo. Blocking was done and lag-

ging was installed behind the steel

supports to retain the unstable ma-

terial.

Concrete Poor

While mining of the full crown
heading continued well into the

mountain, other operations followed

from the West Portal. The first of

these consisted of underpinning (or

sujiporting) the wallplates which car-

ried the load of the mountain trans-

mitted through the steel ribs. Under-
pinning was achieved b\ mining or

This photograph shows the partly completed partitioned ventilation channels above the roadway (see diagram at bottom of page 14).
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A television camera, mounted at portal top. monitors traffic heading for the

tunnel. The resulting "commentary" is watched from the control room to

alert the staff of emergencies and/or the need for lane control.

drilling holes at intervals to the ulti-

mate foundation level, forming pilas-

ters, and placing concrete up to the

wallplatcs. After the pilasters had

taken over their supporting role, the

remainder of the excavation \\ as coni-

This huge ventilating fan, one of fwo, supplies fresh air to the new tunnel.
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The master control panel enob/es personnel to handle a variety of sil

in the present three tunnels, with space available to hook up to a

fourth tunnel.

uations

future

pletcd to roadway level, and footings

were poured. Then, wall reinforcing

was placed, track was laid to accom-
modate the wall forms with traveling

jumbo, and the forms moved into

place to receive the concrete pour.

Concrete pouring for the tunnel

lining was done by using an air-

propelled placement system. Concrete

was chuted from truck mixers onto

conveyor belts which transferred it to

hoppers. The hoppers fed the prcs-

These massive exhaust ducts take the "used" air from the tunnel and
arrange for its disposition straight up info the atmosphere.



CALDECOTT TUNNEL PROJECTS

Small cross-funnels enable personnel fo get trom

one tunnel to another in a sale manner.

sure vessels located immediatelv be-

luntli them. After the gates were

closed, compressed air, introduced

into the \essel, forced tlie concrete

tlirough pipes, called "slicklines," to

the desired points of deliver)-.

Tiling

C^oniplction of tiie basic tunnel

lining was followed by tiling the

ceiling, tiling the walls, constructing

curbs and pavement, and installing

operating and safety eciuipnient.

The final result is a smooth-riding

concrete pavement of safe, comfort-

ably \\ iile lanes; flanked by safety

curbs and pleasing "seafoam" green

tile walls and ceiling—all well lighteil.

Other Details

After the third tunnel was com-

pleted and opened to traffic, the first

two tunnels were closed, one at a

18
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New Routes Adopted
At its May and June meetings, the

California Highv\a\- Commission
adopted the location for 21.S miles of

freeways on five routes.

The commission also revised the

routing of 1.8 miles of Route .'i9, a

conventional highway southwest of

Snelling in Merced Count)-, to elim-

inate curves, and designated short sec-

tions of N Street and Broadway in

Needles as a traversable route to carry

State Highwa\' 40 traffic pending con-

struction of the Route 40 Free\\a\'.

In San Diego County, the commis-

sion adopted freeway routings for 9.7

miles of interconnected Route 7.5 and

125 near the Mexican border. The
new alignment will take Route 75

easterly for 7.1 miles from Interstate

5 near 27th Street, just south of Iris

Avenue in San Diego, to about a half-

mile east of Brown Field.

From this point, the newly adopted

alignment for Route 125 runs 2.6 miles

northw'ard, with a slight jog to the

west between Johnson Canxon ami

the Ota\ River. It connects on the

north with a previously adopted loca-

tion for this route northward to Route

54 near Sweetwater Reservoir.

The Route 75 and 125 frccwa\s

will form the southern and eastern

S A N DIE
Previously Adopted

G

Previously Adopted . \J
Route 125 n

/

legs of a belt-line system of freeways

around the San Diego Metropolitan

area.

The commission also adopted a free-

way alignment for Route 252 in its en-

tirct\- in San Diego and National City.

This 1.8-mile connecting link be-

tween the Interstate 5 and Interstate

805 freewa>'S proceeds easterly from

the former at Wabash Boulevard

(Route 103 ), approximatel\' one block

north of Beta Street, to 43rd Street

in San Diego. It then turns southeast-

erly to the adopted route for the

future Interstate 805 Freeway at Divi-

sion Street in National City.

In MontcrcN'

sion adopted a

Count\-, the commis-

freewa\- location for

I.I miles of Route 198 near San Lucas

to pro\ idc a connection with the

future US 101 Freeway. The new-

routing leaves the existing highway

northeast of Cemetery Road, pro-

ceeds southwesterl}' to southwest of

existing US 101, then turns more

westerly to future US 101.

Farther north, the commission

adopted a freewa\' routing for 9.2

miles of US 395 in Lassen Count\-

between iMadeline and 0.8 mile south

of the Modoc count\- line.

Previously Adopted RteBOS

\

SAN DIEGO \
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Talking Freeways
Radio Messages May Supplement Signs

The era of freeways th;it talk to

iiri\ci"s ni;i\ be almost at liand if the

promise indicated in recent tests of

iiuinction radio anti other forms of

audio higiiwas' communications sys-

tems by the California l)i\ision of

1 li'jhwavs comes true.

Certain ethereal c]ualitics scenicii in-

\()l\ed in the tests, for participating

drivers suddcnh' began to hear a xoice

emanating from no logical source that

ad\iscd them of traffic hazards the\-

would encounter \\ ithin the next few
miles.

David J. Theobald, project engineer for fog studies, fyolds a microphone in his hand, preparatory to

"planting" a message to be broadcast to motorists with vehicles equipped to receive test warnings.

Bur the source of the information

was quite prosaic. Test autoiuohiles

were e(]uippcd with an antenna-am-

plifier-speaker combination, and this

small electronic packet was picking

up radiations from a nearb\ tape re-

corder that was feciiing a message

into a copper wire looped around a

700-foot section of freewa>-. As long

as the test vehicle remained within the

confines of the wire-loop the voice

continued to repeat its message, and

faded awav onl\ when the car had

traveled the 700-foot limit of tlie sys-

tem's sphere of influence.

The theory of augmenting with

sound the visual traffic signs most
dri\ers rely on for infoiniation is

neither new nor original w ith the Cal-

ifornia Division of Highways. Signs

ha\e been the prime means of impart-

ing on-the-spot information to passing

tra\clers since at least the time of the

Romans. Then as now, a pciMin lost

or contused can always stop and ask

a local resident foi' directions. Hut in

the last 20 years, increased speeds,

restricted-access highways and mas-
six e traffic xolumes have combined to

alter the- driver's environment dras-

tically and to place ever-increasing

demands on signs to keep traxelers

aware of where the\- arc and what
hazards might lie ahead.

1 echnology anil the increased

tempo in dail\ living have combined
to make it more difficult for a sign

to perform its function. The sign

must compete for attention with

e\ery other item of interest to the

dri\ er. inchnling traffic it.self. Ami too

often, when the sign is ol)ser\ed, its

message doesn't negotiate its wa\ to

the obser\-er"s brain. The car radio is

on. bases are loaded and \V'illie Max s

is at the plate. Or the driver is deep
in concentration trx ing to compose
his next sales a[i[)roach or the cutting

remarks he should haxe made earlier

m the tlay x\ hen his boss chided him
tor spending too much time at the

water cooler. The distractions that

compete with traffic signs are almost

cnilless.

1 he tests w ere triggered hx Senate

Resolution .v\ \96} California Icgisla-

rixe session. The intent of the reso-

lutioti was that xxays should be fouiul

and put into practice for warning
drix ers of the need to observe caution

x\ hen tirixing during periods of re-

tliiced xisiliilitx. A second objectixc

x\ as to x\ arn drivers, whose visual

r.Hige is shortened becau.sc of fog or

other abnoi-mal circumstances, that an

accident has occurred on the higlixv ax

ahead of them and blocketl their path.

1- ither sitiiarion is most difficult to

oxercomc xx ith a sign, for not onlx

xxould it have to differ radicallx in

concept from those in general use

toda\-; it would also have to be one

that could be energized on short

notice to meet a teniporar\- gixen

situation and then fade out once nor-

nialitx prexailed.

These xxere the obstacles that led

to the exploitation of the long-know n

principles of electromagnetic induc-

tion with the ultimate aim of making
highwaxs talk to people.

riic site of the tests was a stretch

of Route 160 north of Sacramento.

1 he ~00-foot length of the test area

x\ as arbinarilx' selected because that

20 California Highways and Public Works



happened to be the distance between

a culvert and an overcrossing that

made ideal boundaries. A nearby util-

ity pole made a convenient location

for the ground equipment and the

lines it carried were tapped to suppl\-

electric power needed to energize the

system.

The roadside transmitting equip-

ment consisted of a tape recorder

feeding a prerecorded message into an

audio amplifier. The amplified output

was then fed into the loop of wire

that had been buried along the road-

way, and a magnetic field, var\ing in

accordance with the message, was set

up in the vicinity of the loop.

The companion equipment installed

in test vehicles consisted of a small

magnetic pickup coil in which a

varying current was caused to flow

bv the magnetic field from the road-

side loop. This signal ^\as fed into a

transistorized amplifier and then to a

loudspeaker that relayed the recorded

message to the driver and other oc-

cupants of the car.

During the tests the same prere-

corded message was repeated continu-

ously, but it could have been changed

within seconds at the roadside by

simply erasing the tape and dictating

a new message into the recorder. The
potential of a refined s\stem is almost

without limits.

By installing the \\ires when new
freewa\s are built connecting the two

sides at one-mile intervals and in-

stalling a transmitting device, a trans-

state freeway theoretically could be

wired for sound along its entire

length. If the transmitters ^\•ere con-

nected to telephone lines, messages

could be changed from a message

center and individual machines turned

off and on at will.

Cost could be staggering, but, if the

public believes the benefit worth the

price, such an elaborate system could

become a reality.

In an emergency situation, where

such a net^\ork existed, a California

highwa\' patrolman on the scene could

combine his two-way radio and the

telephone connection to dictate a

message into specific loops that in turn

could warn drivers of impending

danger.

July-August 1965

The reception of messages trans-

mitted through the system can be

controlled to very precise areas b\-

specific placement of the wire loop.

Adjustments of the loop and the am-

plifier output can cause the message

to be heard on only one side of a

divided highway or even a single off-

ramp. This directional aspect is of

considerable significance and enhances

the value of the system in many situa-

tions. If it is imperative to advise

traffic flowing in one direction, those

same facts could be erroneous and

misleading if imparted to vehicles

traveling in the other direction.

The entire operation of an audio

communications system is, of course,

predicated on the assumption that all

vehicles using .state highwa\s possess

the receiving equipment. The time

when the assumption becomes reality

should not be too far off, for the auto-

mobile and electronics industries are

both aware of the potential need for

such devices. In mass production, the

cost of the receiving set \\ f)uld be

nominal.

And there are other details that

must be tested before such a system

is integrated into California highways.

A minor one that could be overcome

at the time of installation of equip-

ment in autos is the fact that the sys-

tem won't work if drivers shut off

their receivers—so thc\' would ha\'e

to be installed to work off the ignition

switch and be in the "on" position at

all times when the ignition was un-

locked.

A far more important detail is the

human factor. Just how are people

going to react when they suddenly

hear an unexpected voice the first few-

times information is relayed to them?

No one knows at this time but the

answer should be forthcoming, for

the University of California's Insti-

tute of Transportation and Traffic

Engineering is conducting tests to un-

cover what a driver will do when the

highway suddenly begins to speak to

him in a voice both loud and clear.

This section of Route 160 north of Sacramento was the site for experimental tests on the "talking free-

way." Hidden by trees, the control box activates the induction loop, providing a reception zone within

the dotted lines.
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Drainage Solution Master Agreement Covers

Sacramento Freeway Net

By P. D. HAUG, District Hydraulics Engineer

When design of

the north-south
DISTRIC 1 freevvav, a portion

of Interstate 80 in

Sacramento located

between 29th and

30th Streets and ex-

tending from A
Street on the north

to R Street on the

south, was started in early 1962, the

usual problem was encountered

—

what to do w ith surface runoff.

A preliminary study was made to

determine if freeway construction

would add more impervious area, to

the detriment of the existing cit\-

drainage system. All proposed free-

ways within the city were considered:

from Broadway north to the .Ameri-

can River and from the Sacramento

River east to 6.^th Street.

The study disclosed that the totiil

impervious area would not be appre-

ciably- different after freeway con-

struction than before. In other \\ ords,

the total acreage of freeway pave-

ment, shoulders and ramps to be

drained would be just about offset by

the total of the roof, patio, drivewa\

and sidewalk areas removed. The

nature of the local drainage sy.stem

was such, however, that the pattern

of runoff would be affected b\- free-

way construction.

City Accepts Runoff

To begin with, since no noticeable

increase in impervious acreage wouKi

occur with freeway construction, tlu-

city was asked to accept all freew a\

runoff into its storm system. Close

coordination was also requested of

the city in activities pertaining to

drainage design.

The city responded with a number

of considerations. One was tiiat amor-

tization costs of Sacramento's com-

bined sanitary and storm drainage

trunk lines are met by direct service

charges against sewer users, in addi-

tion to maintenance of the system, and

that the state would not be pa\ing

these service charges.

During heav\- rainfall, cit\- sewers

are full to capacity and water stands

in a number of streets. The city was

also concerned, therefore, with the

state's pumping plants which would

force water from depressed freeway

sections into the s\stem and would

preempt the trunk lines whicii were

already having difficult)' handling

local street drainage.

Concern was also expressed o\ cr the

head which would be developed from

the elevated portions of freewass b\-

drainage appurtenances which would

also take inflow precedence over local

street drainage.

Knowing that the state's general

polic\- is to participate in pro\iding a

joint project to the extent of bene-

fits derived, the city asked for con-

sideration of a cooperative project to

provide adequate drainage where it

does not now exist and where con-

centrated freeway drainage would

tend to aggravate local street flooding.

The next step was for District > to

embark on a thorough drainage s\-s-

tem stud\ to determine h\-draulic re-

(]uircments. It soon became apparent

that in place of the ordinar\- pro-

cedure of drafting an individual agree-

ment for each frecwa\ project as it

progressed through the design stage,

this situation could best be met b\

drafting one master agreement co\er-

ing all proposed projects.

.\lthough some units, primaril\ on

US 50 from 34th Street to 6.^th Street,

are not scheduled for construction for

several vcars, planning was far enough

advanced to determine drainage re-

quirements.

Following is a route-b\-route de-

scription of the drainage master plan

(see map).

U.S. 50, 34th to 6Sth Street

.Although this section of freeway

w ill be the last to be built, its drain-

age requirements had to be solved

first. This was because what is done

here ultimatel\ will have an effect on

the system relieving the north-south

freeway (Interstate SO). .\ depressed

portion is planned on this section be-

tween 42nd Street and 62nd Street,

with provision for separation of drain-

age at 51st Street into two different

pumping s\stems.

The depressed portion from 51st

Street to 62nd Street will discharge

east to a cit\ trunk on 65th Street,

where it is then carried north \ia cits-

line to cit\- sump No. 31. I he city

also agreed to accept all water from

the future 65th Street Interchange

into its 65th Street trunk. The state

will then provide funds necessary to

increase the pumping capacit\- of

sump No. 31 to facilitate the addi-

tional concentrated inflow.

A gravit\- line will drain the 42nd

Street to 51st Street portion from the

pumping plant at 45th Street west to

the city trunk on .-Mhamhra Boule-

vard. This line w ill also drain the sec-

tion from 42nd Street back to Alham-

bra Boulevard. The city agreed to

inair\tain this outfall.

Interstate 80, 29th-30th Street

riic oiiK a\ailahlc ourf.ills on this

north-south section adequate to cur)

the concentrated flows of water from

this frcewa\ unit are city lines on V.

W and O Streets.

.•\ freewaN pumping plant located

at C Street, draining the short de-

pressed portion between C and .A

Streets, is discharged into an existing

line on 30th Street.
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Schematic diagram of viaduct deck drainage,

showing use of curved pipe inside deck slab and

column.

South of C Street, other freeway

waters are collected at the toe of the

fill slope and carried in gutters or a

collector system to the other drains

on H Street and O Street. Drainage

from the Fort Sutter Viaduct (J

Street to P Street) is collected on the

structure and carried down the me-

dian columns, discharging into a

ground level valley gutter. A drop

inlet s\stem intercepts this water in

the median below, and conveys it by

a collector which discharges into a

cit\- trunk on O Street. (This method

overcomes the problem of pressure

discharge from an elevated freeway

dirccti)' into the trunk lines).

The previousl)' mentioned state out-

fall from the 45th Street depression

on US 50 drains into the cit\- trunk

on Alhambra Boulevard and would

overload this system. Through nego-

tiations with the city, this was ac-

ceptable if the state would then re-

lieve the Alhambra trunk in the vicin-

it\- of P or Q Street with a line of

equivalent capacity to the flow which

would discharge into the Alhambra

line from US 50.

With this in mind, the district pro-

ceeded to design an overflow from the

Alhambra Boulevard trunk which

would flow west between P and Q
Streets, then turn down the median

Photo shows portion of viaduct with grating in place for deck drain.

and proceed south toward the Oak

Park Interchange (I-80/US 50) and

pumping plant which serves the de-

pression on the US 50 leg. Freeway

waters would he collected en route.

At the Oak Park Interchange, the

line proceeded west along the W'-X

Street frecwa\- (also Interstate 80)

and discharged into the city's 108-inch

trunk on 18th Street. At ISth Street

the cit\ agreed to the acceptance of

the Alhambra Boulevard relief and

freewa\' water, and also to maintain

this line as a part of its system.

Manhole cleanouts on this line were

placed in cit\- streets so maintenance

b\' the cit\- could be performed off

the State right-of-way. At several

locations along the W-X Street free-

way, the district permitted cit\' street

drainage to be discharged into the

state outfall from lines that were to be

severed or relocated by freeway con-

struction. Cost estimates indicated it

was econfimically feasible to enlarge

the state outfall and admit city street

drainage rather than provide a sepa-

rate relocated line at State expense.
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OAKFWRK SEV

The layout of the master drainage p/on in relation to existing and proposed heeways in the Sacramento City area is shown In the above map. The areas
concerned mc/ude US 50 from 34lh to 65lh Streets, Interstate 80 between 29th and 30th Streets and between W and X Streets. The depressed section on
Interstate 5 between U and L Streets was not Included In the agreement since this north-south section will be drained independently by a state pumping
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i^nac^n^inn
plant with discharge directly into fhe Sacramento River near P Street. Studies showed that such a comprehensive drainage plan was the most beneficial and

economical use of faofh state and city funds to solve this complex problem- This master freeway drainage agreement will result in considerable savings to

both dfy and state.
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Aerial view showing key routes in Socromenfo freeway network and area served by drainage syilem.

Interstate 80, W-X Street

Natural high ground at 10th Street

on this east-west portion of 1-KO pro-

vides the drainage split. Freeway wa-

ter from 10th Street east will be inter-

cepted and carried in a parallel drain

within state right-of-way to the city's

108-inch trunk on 16th Street. Drain-

age from 10th Street west was like-

wise carried in a parallel drain to the

60-inch city trunk on Fifth Street.

The city's sump No. 1 at U and Front

Streets will handle the water from the

I-80/I-5 interchange.
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Interstate 5, 2nd-3rd Street

The depressed section on I-.'; be-

ruccn U and L Streets was not in-

cluded in the agreement since this

north-south section will be drained

uidcpcndcntl> h\ a state pumping

plant w ith discharge directly into the

Sacramento River near F Street. The

remaining portion, from L Street to

the viaduct over the Southern Pacific

vard, will drain into a city trunk on

Third Street.

Studies showed that this coiupre-

hensive drainage plan was the most

beneficial and economical use of both

state and city funds to solve this com-

plex drainage problem.

The district's negotiations with then

Citv Fngineer E. A. Fairbairn and

.Assistant City Fngineer Carl Jennings

( now cit\- manager and city engineer

respectively), and with Ron Parker

of the cit\ engineer's staff were car-

ried on in an atmosphere of mutual

cooperation. .Ml concerned were

aware that the use of a master frec-

wa\- drainage agreement in this in-

stance meant considerable savings to

both state and citv.
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Humboldt Bay Bridge

Feasible, Report Says
A toll bridge across Humboldt Bay

is feasible from an engineering stand-

point but cannot be financed exclu-

si\cl\- from toll revenues.

This is the conclusion of a feasi-

bilit\- report prepared by the State

Division of Bay Toll Crossings for

the California Highway Commission.

The report was presented to residents

and civic leaders of the Fureka area

on June 9, 196^.

The report estimates that the pro-

posed bridge would cost 54,011,000

to build and that toll re\cnucs would

fall $1,4.V'^,000 short of financing the

construction bonds.

For the project to be undertaken,

other sources of revenue would be

required to make up the deficit, ac-

cording to the report.

The stud\' was financed b\ a $40,-

000 appropriation from the Highway

Commission on June 24. 1964.

Ihc stud\ was made on the basis

of the following assumptions:

—The bridge would extend from R
and Fifth Streets in Fureka to a point

on the New Xa\ \ Base Road north

of the Georgia-Pacific Corporation

.Mill on the Samoa Peninsula.

—This route would bypass the main

shipping channel of Humboldt Ba\

,

eliminating the immediate need for a

high-level bridge or a movable cen-

tral span. An earlier stud\' indicated

that a movable span would add some

S2 million to construction costs.

—The toll would be 35 cents for

automobiles, graduated upward for

trucks and buses.

—The two-lane facilit\" would have

}0 feet of clearance over Samoa and

I-'ureka Channels asid 15 feet over

iMiddlc Channel. The remainder of

the 1.85-mile structure would be tres-

tle or fill.

The report notes that the bridge

would sa\e up to 15 minutes and 12.2

miles of driving from motor trips

around Humboldt and Areata Bavs

BRIDGE CONSTRUCTION HEAD LEAVES; HINEMAN NAMED

I. 0. JAHLSTROM

I. O. Jahlstrom, bridge engineer

—

Operations for the State Division of

Highways, retired on July 31 after 37

years of state service.

Howard R. Hineman has been ap-

pointed to succeed Jahlstrom. Hine-

man was construction engineer for

_ the Bridge Dcpart-

f^^^^Bj^

ment's southern
B^^^\, area office in LosP Angeles.

^^ ^^gj!S| 4^;^ Jahlstrom came
to w ork for the di-

vision in 1928 as as-

sistant resident en-

gineer on a bridge

construction proj-

ect on the Coast

High w a \' n e a r

Orick, north of Fureka. For the next

fi\ c \ ears he w as resident engineer on

numerous steel, concrete girder and

arch jobs including the much-photo-

graphed concrete arch structures at

Rocky Creek and Bixby Creek on

the Coast Highw a\-

south of Carnicl.

Between 1 9 3
^^

a n d 19 3 7 h e w a s

resident engineer

on the West Bay

Crossing suspen-

sion structure ot

the San Francisco-

O a k 1 a n d B a >

|]i"idge, after which

he returned to the

Bridge Department in Sacramento as

constructi( in engineer.

He was appointed principal bridge

engineer—Operations in 1947, a posi-

tion w hich has not onl\- invoKcd over-

all direction of the construction of ap-

proximateh' a billion dollars" worth of

bridges but the inspection and mainte-

nance of all structures on the state

highwa\' sNstem as well.

from Eureka to the Samoa Peninsula,

the site of several lumber mills.

Traffic projections and estimates

show that 1,600 vehicles per da>'

would ha\'c used the bridge if it were

in operation during 1964 and that

2,300 vehicles per day could be ex-

pected to use it b\- 1969.

HOWARD R. HINEMAN

Jahlstrom was born in Astoria,

Oregon, and attended grade and high

school in Hockinson and Battle

Ground, both in the State of Wash-
ington.

Jahlstrom served in the U.S. Nav\-

during A\'orld \\'ar I. He graduated

from Washington State College A\"ith

a B.S. degree in engineering in 1923

and was awarded an iM.S. degree b\-

thc Universits- of Illinois in 1925.

He is a member of the .American So-

cietv of Civil Fngineers, the American

Concrete Institute, the engineering

honor fraternit\- Tau Beta Pi and the

University Club of Sacramento. He is

a Mason and a member of the Shrine.

Jahlstrom, whose home is at 2783

Harkness Street, Sacramento, has a

daughter, Ruth Marie \\'agner, and a

son. Jack I. Jahlstrom, both of Sacra-

mento.

Hineman, w ho w as adsanced to suc-

ceed Jahlstrom, joined the di\'ision as

a junior engineering held aid in 1932

on construction of the Kings River

Can\on Highwa\ and transferred to

the Bridge Department as a junior

bridge engineer in 1935, ser\'ing on

bridge construction projects in south-

ern California for the next six \ ears.

Hineman was a lieutenant com-

mander in the Xa\y during World
War II. His duties included command
of a compan\ in the 64th Xa\al Con-

struction Battalion.

From 1949 to 1962 he was in charge

of preliminary in\'cstigations and plan-

ning in the Los ,\ngeles office of the

Bridge Department. Since 1962 he has

been in charge of all bridge construc-

tion on the state highwa\- s\ stem in

southern California.

Hineman was born in Salina, Kan-

sas, and attended grade and high school

in Anaheim, California. He graduated

from the L'ni\ersity of California at

Berkele\- with a B.S. degree in engi-

neering in 1931. His home has been

in Fullerton (830 West \'alley Mew-

Drive).

He is a member of the American So-

ciet\- of Civil Fngineers.

Hineman is married and has two

dauirhters.
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Looking southwesterly across the completed freeway toward the town of Buellton. The Zoco Creed Channel Change is in the middle foreground.

Buellton Bypass Project

DIS IKIC'l'

On June 10, 1965,

the Hiicllton By-

pass, extending
from 0.7 mile south

of Santa Ynez
River to 0.7 mile

nortii of Buellton,

was opened in its

entirety to traffic.

The completion of

this 3.6-niile project eliminated the

last section of two-lane undi\idcd

highway on US 101 south of the

Monterey count\- line in District 5.

By J. B. POPNOE, Resident Engineer

The unincorporated community of

Buellton (population 1,500) lies at the

junction of US 101 and Route 246.

The latter route carries traffic to the

Kompoc-Vandenberg .AFB area to the

west and to the tourist centers of Sol-

vang and Cachuma Lake to the east.

This east-west highway thus carries

a great amount of tourist traffic dur-

ing the summer months. Buellton it-

self attracts a considerable number of

touring visitors, because of a well-

known restaurant located adjacent to

the old hi<j;h\va\-.

US 101 in Buellton proper was a

four-lane di\ idcd road\\a\- running

through the center of town. It was

Hanked on both sides by frontage

roads and intersected at grade by

Route 246 and several other cross

streets. Due to the man\ conflicting

turns, this intersection was the scene

of a large number of accidents. There
were 38 accidents recorded at this in-

tersection in the years 1962 to 1964.

Of this number, 31 accidents were

violation of right-of-wa\- accidents

such as left turn into approaching
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:i;iffic or cross traffic being hit broad-

side b\- liighwav traffic. Therefore,

:he Route 246/US 101 Separation con-

itrucred as a part of the new freew a\-

was one of the major benefits <if an

immediate nature for the motorist.

Rucllton is also served b\- two other

full interciianges. To the south is the

Santa Rosa Road Ovcrcrossing and to

the north, the North Buellton Over-

crossing. All three are diamond inter-

changes.

In addition to the structures listed

abo\e, the contract invohed the con-

struction of a foiu--lane divided high-

way with twin 1,000-foot box girder

bridges spanning the Santa Ynez River.

The two separate roadwa\s sit on a

common pier wall to allow for expan-

sion at a later date to six lanes, which

can be done easily b\- the addition of

a 1 2-foot lane to each deck. Formerh",

US 101 had been restricted to two

lanes by the old Santa Ynez River

Bridge. The transition from four- to

two-lane traffic at the old structure

had proved a dangerous bottleneck

for the high-speed traffic. The com-

pletion of these two structures elimi-

nated another hazardous condition on

the f)ld highwa\'.

Actual construction began in Janu-

ary of 1964, shortly after the contract

was awarded to Oberg Construction

Corporation of Northridge.

The grading was essentially a bor-

row job requiring about 150,000 cubic

yards. Of this sum, 55,000 cubic \'ards

of local borrow were designated by

the contract to be available from slope

grading performed on the fill for the

old Santa Ynez River Bridge. The re-

Aerial view, taken during later stages of construction, looking north, shows old and new highways in

relation to Buellton. Structures, beginning in foreground, are Santa Rosa Road Overcrossing, twin

bridges over Santa Ynez River, 701/246 Separation, and North Buellton Overcrossing. Nojoqui Creek

channel is at right.

maindcr of the material was olitained

by the contractor from imported bor-

row sites near the job. The material

used was mainly a river-run gravel of

good quality. The method of haul was

push-loaded scrapers.

Aggregate bases for the project

were produced by the contractor

DE ^^JONATA
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from stntc-oxvncd nuuerial. The state's

Fctan Pit is located one-half mile west

of the project in the Santa Yncz

River, and it provi.kd a good sov.rcc

.,t material for co.. tractor's crusher.

Road-mixed cement treated base was

also specified in the contract.

The contractor elected to slipform

the Portland cement concrete pave-

,„cnt on the project. This pavmg was

d.ine 1)> ()\\ 1 Slipform Compan> xMth

^ (iiintert-/immerman paver.

One operation that was of interest

was the contractor's method of con-

srructinu the larue pier walls for Santa

Y,K/ River iiridge. Using ganged

forms up to 32' .N 62'. he was able to

strip and reform a section in one da>-

with only a minimum of labor. Smce

there were 10 pierwalls ranging in size

up to '2' \ no', this method of con-

struction greatlN speeded the bridge

operations.

Nojoqui Creek, which had prcvi-

,nisl>- joined the Santa Vnez River to

BEtOW: Looking northerly from the Sonto Roso

Rood Overcrowing "-"-b-nd °n-romp at he

Sonio ynez River Bridge ond fhe Route 246/ 1 01

Seporo.ion Buellton is in the /eft bockgro.nd.

„ , fron, the North Buellton Overcrowing of the Route 246 .01 Seporo.ion.

ABOVE: Look.ng southerly from t^h^e^^North

^^ ^^^ ^,^^^^^ ^^ ^^^ ^.^^^^
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the west i)f tlie project, was realigned

to permit both the creek and the

Santa Ynez River to flow under the

new bridge. The new channel is 2,800

feet long \\ith a minimum bottom

width of 100 feet. Its side slopes arc

lined throughout with 'i-ton rock

and facing rock.

Tiie portion of the old highway in

Buellton received a complete facelift-

ing also. The former frontage roads

were widened to 42 feet, resurfaced,

and restricted to one-way traffic. Be-

tween the frontage roads is a 76-foot

mall. This is to be landscaped b\- the

local businessmen's association in co-

operation with the County of Santa

Barbara. \\'hen completed, this should

give the center of Buellton a decided

parklikc quality, which should be a

pleasant improvement o\cr the traffic

congestion of former \ears.

Scenic Committee
Members Renamed
Governor I'dmund G. Brown has

reappointed Harry P. Schmidt of

Gustine and Edwin S. Moore of San

Francisco to new four-year terms on

the state's .\dvisory Committee on a

Master Plan for Scenic Highways.
Both were appointed to the original

committee in 1963 after its creation

by the 1963 Legislature.

Schmidt is a Merced County super-

visor, and has served as chairman of

the committee since its inception.

Moore is executive vice president of

the California State Automobile As-

sociation.

Other lucmbers of the committee

are: Robert Grunwald of Hanford,

Richard iM. Leonard of San Francesco,

Dee \V. McKenzie of Sacramento,

Nathaniel ,M. Ow ings of Big Sur, and

Charles Perr\- \^'alkcr of iManhattan

Beach.

The State Department of Public

Works has announced the award of a

$5,945,745.70 contract in Stanislaus

County for grading and paving 13.1

miles of four-lane Interstate Route 5

Freewa\' (Westside Freewa\') be-

tween 0.9-mile south of Del Puerto

CauNon Road and the San Joaquin

County Line, appro.ximately three

miles west of Patterson.

Editor's note: Research for the Buellton Bypass article brought this dividend—a picture of the dedication

of an earlier bridge over the Santa Ynez River, vintage 1917. Interestingly enough, the youngster

(second from right) is Lyman Oisen, now Assistant Maintenance Engineer for the Division of Highways.

NATIONAL HIGHWAY WEEK OPENS SEPTEMBER 19

The 1965 observance of National

Highwa\ Week has been scheduled

for September 19-25.

A w idc range of highwa\--oricnted

events and programs, including free-

\\a\- dedications, ground-breakings,

special exhibits and radio and tele-

vision shows is on the agenda.

.•\ statewide committee prompting

the observance is headed by Sherman

P. Duckel of San Francisco and Har-

rison R. Baker of Pasadena as coordi-

nators for northern and southern

California, respecti\el\\

Governor Fdmund G. Brown is-

sued the following statement with

regard to National Highway Week:

For Californians, the annual ob-

servance of National Highway

AVeek means an opportunitx' to gain

fresh perspective on a major aspect

of our state's forward progress. We
are so accustomed to our position

of national leadership in the devel-

opment of safe, modern highw"a\s

that we often take their benefits for

granted.

In the past six years we ha\c

more than doubled our mileage of

full freeways, and now iiave more

than 1,700 miles of these life-sa\in<j.

time-saving facilities in operation.

.An additional ^00 miles are under

construction, and thousands more

miles are on the drawing boards.

We are carr\ing out in efficient,

orderl\- fashion our long-range plan

for freewa\"s and expressways, in-

cluding the California portion of

the National Interstate System.

Wnb our motor vehicle registra-

tion approaching 11,000,000, wc
have a degree of personal mobility

undreamed of a generation ago.

Now we arc broadening our out-

look. We are devoting more atten-

tion to the relationship of highw a\s

to our environment, and arc explor-

ing new methods and systems ftf

transportation. But for many \ears

to come, the mainstay of our trans-

portation service will be our road,

street and highwax network. Na-

tional Highwa\- Week is a good

time to recmphasize our determina-

tion that there w ill be no slackening

in California's effort to provide for

our motorized population the safest,

most efficient highway svstem in

the world.

F.nMLM) C;, Brown, Governor
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M,inor mprovements Praqram
Mammoth liigliwnv undcrtaldngs,

made ncccs.sar\- b\- America's growing
automobile-oriented population, have
accustomed us to think of liighway
improvement in terms of eight-lane
free\\a\s, complex interchanges, and
projects u hich quite often have nuiifi-

million-dollar price tags.

In addition to equating higinva_\-

improvement with large monetary ex-
penditures, we are inclined to make a

direct association between frce\\a\s
and safct\-. (It is a fact that freeways
are about twice as safe as other roads
and streets.) there are other impro\e-
mcnts to be made, however, and their
(>ncc fags label them as the "bargains"
of the overall highwa\- improvement
picture. espcciall\- in terms of safety.

riiroughoLit the nation, iiuich atten-
tion is focused upon the national .sys-

tem of interstate and defense highwa\s
prograni. Whh its target date for
completion looming ahead only seven
\ ears from now, this emphasis is well
deserv cd. Other projects, equall\- am-
I'irious ami worthwhile, are the work
of the states, counties, and cities.

All of the.se superhighwa\s will de-
crease the pl-essurc on presently over-
worked roads and streets. The fact
remains, though, that none of these
luge projects is going to do away
with tile c<in\entional thoroughfare.

Term 'Minor' Is Relative

\yhh this (irml\ in mind, the Cali-
f-nnia Division of IJighwa>s has for
nian\ years channeled certain of its

tiinds into a minor improvement pro-
gram to increase the safet\- of the
motorist who invariably uses conven-
tional roads ami streets for at least
p:irt of his travels b\- automobile.

( I hese projects are "minor" onl\-
111 proportion to the funds expended;
flie\ arc frequentl\- "major" to the
people most closel\ concerned.)

Alany of these roads were built 50
.\cars ago, before the advent of the

32

By JAMES E. WILSON, Traffic Engineer

elevation (project cost: $4,006).
supe
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motor vehicle, and some of tlicir fea-

tures arc aiiNtliing but svnonsnious

u itli safct\ at tlic speeds in use today-

Certain of tlicsc roads are not equipped

to liandlc tiic increased volume of

traffic safely. The elimination of their

nian\- inadequacies cannot be achieved

overnight, of course, l)ut if a maxi-

mum number of areas can be afforded

a little improvement from time to

time, the results will be fruitful from

a safetN' standpoint.

The funds for minor projects un-

fortunately do have to compete with

the heavy financial demands of the

superhighways. The judicious distri-

bution of these funds then becomes

an important issue. The division of

this small pie has been worked out as

fairl\- as possible by assigning the ap-

propriate priority to troublesome

spots.

1 his process can best be shown by

outlining the procedure used in one

of California's 11 districts. In the

1 ?,()00-square-milc area of one district,

S,42S reports of accidents on state

highwa\s were received from 9 Cali-

fornia Highway Patrol area units and

27 police departments in 1964.

Reports Are Reviewed

The ensuing collection of reports

was re\iewed, and tabulations were

made with the general approach that

—as a starting point—when three or

more conflicts occur in a calendar

\ear, the location is to receive con-

sideration as a potential "problem

spot." This approach considers that

two conflicts at one point can be co-

incidental, but beyond that, there may
be some other factor that should be

reviewed.

Also, whenever driver statements or

the "opinions and conclusions" of the

investigating patrol officer indicate

an\' cause other than driver error or

mechanical failure as the primary fac-

tor in the accident, a review of the

site is made promptly', regardless of

the number of pre\'ious incidents or

the lack of them.

All accident reports are read, coded,

and posted on accident profiles as a

daily procedure. These profiles pro-

The traffic engineers who evaluale potential minor improvement spots rely upon information recorded

on accident profiles for part of ll^eir studies. Seen here ore Don Foster, Assistant District Traffic Engineer

(left), and Blair Geddes, District Traffic Engineer, both of Disfricf 3.

\ide at-a-glancc information of the

points of recurrence in the district,

and tell whether an area has been free

of conflicts in previous \ears or

whether there have been occasional

problems over a long period of time.

Reports are maintained (in current

files with a folder for each year) for

a period of five years. Each profile

sheet is placed in location order for

reference b\' the district. As a visual

reminder, a map is on displa\' and

markers are used to indicate each

problem point as it develops. This

allows ff)r the review of all problem

spots in the district simultaneously.

.\s spot locations are improved, the

flags at those points are removed.

Once a flag goes up, a detailed study

is begun. All past accidents are re-

viewed back to the time when any

major change was made in the road-

wax^—or if none have been made in

the last few years—then back to the

five vear starting point of the accident

files. The reports are studied, and a

collision diagram and/or summary

prepared as indicated. Even if a def-

inite pattern is obvious, a field study

is generall\- carried out.

Onsite Inspection

If no pattern emerges, onsite inspec-

tion ma>- be especially helpful in pro-

\iding insight as to a possible approach

and tcntati\e solution. In the field re-

view, it may be useful to answer cer-

tain questoins: Has native shrubbery

or tree growth created a restriction of

vision? Has traffic volume increased

to nuiltipl\- the changes of a conflict?

Has general speed increased so that

approach speed is too high for condi-

tions? Has some other factor influ-

enced the situation or created a dis-

traction? Is t|ie condition obvious to

the approaching traffic or is driver aid

needed? Is there a da\time or night-

time aspect to the problem?

Clarification of the problem itself

is a major influence in the district's

recommendations for improvement.

How can the spot be made safer?

Should the district clear roadside

growth? Add signs? Delineate? Re-

construct? Or should the improve-

ment be a combinatifin of severa] pos-

sibilities?
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Accident sites are pinpointed on district maps to provide instant information concerning the troublesome

spots within that area.

Although impioxcincnts arc iiuii-

vidu:ill\- adapted to a particular site,

thc\- gciicrali\ fail into tlic 10 cate-

gories \\ liich follow :

1. Delineation

2. Protective guardrail

3. Intersection chaiincli/afion

4. Reconstruction

5. Safet_\- lighting

6. Flashing signals

7. New signals

8. Modified signals

9. New signals \\ ith channelization

10. Modified signals with channel-

ization

Some minor improvement projects,

are undertaken for "operational her-

tcrnient." I5y altering signals to coin-

cide u ith the current traffic flow , and

by assigning the right-of-waw the

capacitv' of the intersection is in-

creased and the stream of traffic is

more orderly. Any resulting increase

in safet>' is largely incidental, but im-

portant because a driver is less inclined

to take chances when he knows that

his turn to proceed is forthcoming.

He is less inclined to become short of

patience and to make a "chance" ma-

neu\er that is imprudent. If his emo-
tions rule the situation instead of his

good drixing sense, that driver invari-

ably becomes a poorer dri\ing risk,

and the site where this occurs with

fre(iuenc\ ma\' achie\e a reputation

as a problem spot.

More Than One Solution

The problem spot, once its itlentit\'

is established, ma\- actuall\' lend itself

to mole than one solution. Because of

the financing available for spot im-

provements, however, the ilistrict is

likeK to choose the least costK meas-

ure that can he expected to cope

favorably with the problem, therel)\"

spreading the funds to co\er as many
troublesome locations as possible. The

saving grace of using an economical

approach is that if a certain improve-

ment falls short of the desireil result.s,

further improvements can always be

maile at a later date.

There are three specific sources of

funds for minor improvements within

the means of the California Division

of Highwa\ s. Projects exceeding $50,-

000 in cost are placed with other

major construction jirojects in the an-

nual fiscal-year planning builget sub-

mitted to the California Highway
Commission for approval. Xaturallv,

funds from this category are reserveti

for prime locations where a simjile

and less costlv solution would do little

to eliminate accident hazards. Interme-

diately priced projects, costing from

$5,000 to $50,000 are financed from

any available contingenc\- funds. This

also requires a commission vote. Proj-

ects under $5,000 are financed through

a fund set up for minor improve-

ments, the formalities of which are

simpler. Other financial aid for spot

improvements nia\' come from the

city or count)' involved, or from the

federal government.

Beginning Jul\' 1, 1965, projects

costii'ig $5^000-$ 5 0,000 will be fi-

nanced from a special Traffic Safety

Fund. This will provide a total of

$3,000,000 per year.

Federal authorities in fact, encour-

aged recently I)y statements from

President Lyndon B. Johnson, have

advocated an accelerated program tor

accident reduction, and California's

spot improvement campaign is but

one program which has been accel-

erated to comply with these national

ambitions.

92 Locations Studied

\w are of the various methods avail-

able for project financing, the district

studieil V2 separate locations in 1964.

In most cases, both accident diagrams

antl accident summaries were pre-

pared. I hen, after a field review of

each site was completed, .35 projects

were chosen to receive immciliate ac-

tion. The cost of improvements at

these spots ranged from $251 for pur-

chasing and installing 50 teet ot guard

rail to $195,000 for modernizing and

coordinating the signal system at all

intersections of a state highw ay w hich

passes through a town of 15,000 popu-

lation.

One project, illustrative of the mid-

dle range, was completed at a cost of

approximatcl\- $25, .300 (of w'hich the
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ity invoI\ed contributed approxi-

iiatcly $15,500 of the total). It was

indertaken at an intersection where
scries of accidents had occurred in

he two-\ear period preceding the im-

irovement. An accident review and

unimar\' substantiated tlic conclusion

liat the niajoritN of reported acci-

lents invoked \ehicles attempting to

iiake left turns. Traffic at the inter-

cction was controlled by a two-phase,

ull traffic-actuated signal with mast

rms ha\"ing eight-inch indications. II-

jmination was provided b\- mast arm

nounted luminaires on each corner of

he intersection. Stop signs were in

ilace on each leg of the intersection.

The south leg of Peck Road and

he east leg of X'alley Boulevard were

ivided with an eight-foot concrete

urbed median. Painted crosswalks

kere in place across both legs of \'al-

;v Boulevard. A separate right turn

ine existed on the south leg of Peck

load as shown in the before photo-

raph. Both streets were zoned for

5-mile-per-hour speed.

Left Turns Cause Congestion

1 he field investigation emphasized

that congestion and dela\- resulted

from left turn mo\enients on all legs

of the intersection. 1 he lack of left

turn channelization limited through

traffic to the curb lane, w hich resulted

in prolonged clearance time for

through traffic and caused the left

turns to be made primarily diuNng the

amber signal periods. The dcla\' to

left-turn \ chicles also affected cross-

street traffic, since such traffic had to

wait until the intersection was clear

of the left-turning \chicles from the

cross street.

The advised impro\emcnt con-

sisted of the modification of the exist-

ing controller to provide for four

auxiliary movement controllers, me-

dian signals on Peck Road with 1
2-

inch green arrow sections, walk-wait

signals on each leg of the intersection,

replacement of the old signal heads

with 1 2-inch sections, and left-turn

channelization on each of the four

legs.

An "after" study was made to eval-

uate the effectiveness of the altera-

tions. The total number of accidents

declined 39 percent (from 64 to 39).

Intersecting accidents were reduced

89 percent (from 9 to 1), and ap-

prf)aching accidents declined 94 per-

cent (from .37 to 2). .Occidents in-

vohing injury declined 35 percent,

and the number of persons injured

declined 44 percent. Overtaking acci-

dents, however, increased 71 percent

(from 17 to 29).

A significant reduction in the total

number f)f traffic accidents took place

in spite of the increase in accidents

imoKing overtaking vehicles. The
left-turn approaching t\pe of colli-

sion was almost completely elimi-

nated.

TrofFic Volume Increases

Another factor to consider in con-

trasting the "before" perif)d w ith the

"after" period is that an increase of

19 percent in the total traffic volume

occurred in the space of the few \-ears

under consideration. The decrease in

accidents following the improvement

EFORE: Peck Road-Vat!ey Boulevard intersection in EI Monte, California.

high incidence of accidents took place at this intersection before a minor

iprovement project eliminated uncontrolled left turns from four directions.

AFTER: Peck Road-Valley Boulevard intersection. With left turn channeliza-

tion, improved signals, etc., the motorist's right of way is more clearly

defined. Accidents have decreased 39 percent (from 64 to 39).



is, of course, c\en more subst;inti;i! in

this liglit.

A ieg-b\-icg breakdown of the

traffic shows the following increase

in volume for rhc before and after

periods:

Before After

West leg of Valley Boulevard 4,249 4,595

East leg of \'alley Boulevard 4,385 4,548

South leg of Peck Road 5,070 6,549

North Ici; of Peck Road 4,126 5,462

17,830 21.154

Based on rlie significant reduction

of both tiie intersecting and approacli-

ing type collisions, especially in \ icw

of the increased traffic volume, this

improvement was considered a suc-

cessful attempt to better a spot loca-

tion.

Unfortunatel)', installing new or

more sophisticated signals docs not

alwa\s result in few er accidents at in-

tersections, although it is sometimes

difficult to convince the la\' traffic

critic of the pitfalls of this sccmingl\'

magic formula.

For instance, in a stud\' w hich e\al-

uated 140 projects in 1962, the oxer-

all accident reduction approximated

32 percent. I5ut this total is rather

misleading because safet\- was im-

proved in 108 of the 140 projects. In

the remaining 32 cases, the anticipated

impro\ement did not materialize. And.

in t\M)-thirds (or 21) of the projects

in w hich the after accident rate was

higher, new or modiheil traffic signals

without channeli/ation wei'e iinoKed.

In fact, 21 of the 59 new signal proj-

ects (36) percent) resulted in a wors-

ening of the accident picture.

Master Evaluation

The outcome of s[iot improvement

projects is forwarded to the Division

of I lighw a\ s Headquarters in Sacra-

mento tn become a part of a master

e\aluafion \\ hich is carried out by the

I raffic l)e|)artment.

During the caleiuiai- year 1964.

minor improvements reported b\- all

II districts totaled 301. These projects

involved a total e.xpcnditine of about

18,200,000. About 37 percent of the

mone\ was spent for reconstruction.

This included casing of curves, w itlen-

ing of narrow roadwa\ s, widening (jf

bridges and cuKerts, increasing sight

distances, etc. The next largest expen-

diture (of the total figure) was for the

installation or modernization of traffic

signals. The signal projects usualls' in-

cludeti safet\- lighting and often the

construction of intersection channel-

ization. Substantial sums were also

spent for erecting median barriers.

The majority of these safet\- im-

provement projects were initiated as

a result of the continuous surveillance

of the California state highway svstem

for high accident locations, as men-

tioneii throughout this article. The
t\ pes of projects completed in 1964

are shown below:

TYPES OF PROJECTS

Projects Under Construction or With

Design Complete as of December

31, 1964

/



laenlilying the high accident locations on Calilornia's 12,41 4mile ilate highway system rs increasingly

lacilitaled through the use of electronic data-processing equipment, as shown by Richard Bjorklund of

Heoc^quorters doto processing.

would exceed the yearly amount by

man\ times. B\- averaging the expe-

riences to date, we find that each proj-

ect can be expected to eliminate about

three accidents per year, or about 30

in 10 years.

The present accident reduction

through minor improvements is about

25 percent (despite increased traffic

volume in the "after" period), as

shown in the tabulation below.

It is interesting to note that an

earlier survey of the accident reduc-

tion attributable to minor improve-

ments showed a 32-percent decline in

accidents, but justification for lesser

seeming results (25 percent) lies in

the fact that the worst locations were
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Governor Edmund G Brown is shown signing in^o law Senate BUI 648, which extends the life of the Bay Area Transportation Study Commission for three

years. Seated with him at the news conference in the Governor's San Francisco offices on July 12, 1965, is Senator J Eugene McAteer of San Francisco,

author of the legislation. The interested spectator behind the Senator is Nils Ekiund, chairman of BATSC. Newsmen at Governor's right are Earl C. Behrens,

political editor of the San Francisco Chronicle, seated; and Vern Williams, radio correspondent, standing.

S. F. Bay Area

Transportation Study
Higli in rlic Ik-rkclcy liills n com-

l)iii;uii)n (it lumi;in hrnins ami modern
tcclinoloLty is underway with work
that w ill profoundly affect the future

of the San Francisco Ba\- area.

By RICHARD M. ZETTEL, Study Director

1 he place is the picturesque Clare-

nionr Hotel. The research group is the

Bay Area Transportation Stud\- Com-
mission. 1 he goal is the creation of a

regional, balanced transportation and

land use plan to guide the future of

the nine counties which comprise the

hay area.

Mindful that population studies in-

dicate a "super-Metropolitan status

38 California Highways and Public Works



for the bay area to rank seventh in

the nation in size by the year 2000,'"

the study's basic aim therefore is to

get ahead of these developments as

far as possible so that meaningful

choices, based on factual data, are

available to those who must help shape

the future.

It was primarily to meet this chal-

lenge that the stud\- commission was

setup by the 1963 session of the Cali-

fornia Legislature. An additional rea-

son was a requirement of the 1962

federal-aid highway law providing

that after July 1, 1965. no highway

project involving federal aid. be it

interstate highway or secondary road.

ma>- be approved by the Secretary- of

Commerce, unless it is based on a con-

tinuing comprehensive transportation

plaiming process carried on coopera-

tively b>" states and local communities.

The federal law- providing aid for

transit also requires that "a unified or

officially coordinated transportation

s\"stem as a part of the comprehen-

sivel\' planned development of the

urban area" must be developed if the

area is to qualify for transit funds.

Total Transportation

Aware that every resource must be

called into consideration if its respon-

sibilirk- is to be met, the commission

will overlook no possibilities. Be it

new freeways, new bridges or more

undervA ater Bay crossings, train, bus.

hovercraft, hydrofoil or helicopter,

all suggestions vnll be carefully heard

and exhaustively studied. The econ-

omv involved is an expanding one and

is built upon the free movement of

people and goods in and around and

through the bay area. The commis-

sion's job is to point out what can be

done to help future development meet

the objectives of all concerned.

Organized on a "grass roots" basis,

the 3 "-member commission has already

attracted national interest. Although

it may be somewhat un^\ieldh" admin-

istratively because of its size (there is

also a 50-member citizens' advisory-

committee) this same factor is a po-

tential source of great good will, look-

ins to the time w hen the commission

/n the BA7SC computer rocm. Programmers Adeline Bergeron ond John Hertz confer en o set of dato.

must submit its recommendations to

the general public and secure the

widespread support necessary for im-

plementation of its proposals.

As is well recognized, numerous

transportation studies of excellent

technical competence have fovmdered

and disap{>eared or have been rele-

gated to the dust of library- shelves

because the governmental jurisdictions

were not coordinated, or because the

attitudes and desires of the general

The children of Carolyn and David Schiller of Orinda help their parents supply information abovi the

family's transporiaiion pattern to BATSC Survey Interviewer Mary Johnson (right;.
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staffs of Bay Area Transporlotion Study Commission and Association of Bay Area Governments work togettter closely. Left to fiyt^t, ABAG Executive Director

Warren Scttmid, ABAG Planning Director James hi. Mickey, BATSC Study Director Richard M. Zettel, and BATSC Assistant Study Directors Gibson W. fairman

and Jay W. McBridge.

public w crc not sufficiently taken into

account.

The commission suffers from no

sucli dcficienc) . It must make prac-

tical suggestions on ways of imple-

menting its plan. Its niakup is worth

noting in some detail.

Commission Makeup

There are se\en at-large members
appointed by Governor Edmund G.

Brown. Four members of the State

Legislature, including State Senator

I
luigene iMc.Ateer of San Francisco,

sponsor of the legislature authorizing

rlie commission, also are members.

The other legislators are Senator John

I'. .\Ic(^arth\', Marin County, and As-

scmhJNnien W. B\ron Rumford and

Leo j. Ryan, of Alameda and San

Mateo counties, respectively.

Representatives of the boards of

supervisors and spokesmen for the

ma\ors in the nine counties involved

in the study also have places on the

commission.

Agencies represented include the

State Mighway Transportation
Agenc\', Department of Finance, .Xs-

sociation of Bay .'Xrea Governments,

Alameda-Contra Costa Transit Dis-

trict, Bay Area Rapid Transit District,

Golden Gate Bridge and I lighw a\

District, United States Bureau of Pub-

lic Roads and the United States Hous-

ing and Home Finance Agency. 1 he

chairman of the commission is Nils

Fklund, \'ice President of Kaiser In-

dustries, Oakland.

To direct the manifold operations

of tlie stud\', the commission selected

tiic writer, researcii economist of the

Institute of Transportation and Fraffic

Engineering of the University of Cali-

fornia. Serving as assistant directors

are Ciibson W. Fairman and Ja\ W.
McBride, both of whom have had ex-

tcnsixe experience in regional trans-

portation planning.

Working in close coordination with

tiie commission is the .Association of

Ba\' .Area Go\ernmcnts. In addition to

its direct representation on the com-

mission, ABAG will cooperate in the

land use portion of the commission's

study and will in tact play a key role

throughout the sur\ey. 1 he associa-

tion has been recognized as a regional

planning agcnc\ eligible for planning

assistance grants b\' the U.S. Housing

and I lomc Finance .Agcncw It thus

becomes the vehicle through which

such financial assistance nia\' be made

available to the commission.

In the performance of its basic re-

sponsibility to coiiiluct a comprehen-

sive stinK and to prepare a mastei'

regional transportation plan for the fu-

ture, the commission is explicirl\' lim-

ited to this field by terms of the

authorizing legislation. Moreover the

commission itself has no powers of de-

cision on contemporary transportation

issues, nor does it have powers of rc-

\icw <)\cr decisions of other agencies,

public or private.

1 he commission could easil\' lo.se its

long-range effectiveness if it became

embroiled in immediate issues of the

day. Progressively as its studies pro-

ceed, however, the advisor\- function

of the commission will become more

peirinent to cmrent decisions, because

the outlines of its plan will begin to

emerge.
Initial Work

Standing b\ itselt, the commission's

own specific task is a grave and diffi-

cult one in a region w hich is reall\ only

beginning to examine its regional prob-

lems on an (uerall basis .iiul to tkwelop

articulated plans and means w ith w hich

to cope w ith them.

rile conimission has reached its pres-

ent status through a succession of steps

w hich ma\' be highlighted as follows:

Acting upon authority conferred by

Senate Concurretit Resolutioti No. 20,
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;ippro\cd b\ the 1962 session (if tlic

Legislature, tiic State nepartmcnt of

Public ^^'ol•ks, assisted b)- a large bay

area committee of technical and citi-

zens' representatives, prepared a pros-

pectus setting forth broad general lines

along \\ hich such a study could pro-

ceed.

Senator McAteer tlicn introduced

legislation creating the commission.

The law took effect in September 1963,

hut it required some months before all

37 commissioners could be appointed

bv the man\' agencies and governmen-

tal jurisdictions concerned. The full

commission thereupon held its first ses-

sion in Oakland on March 20, 1964.

The study director was appointed

in June, and in August the commis-

sion approved a cooperative agreement

with the Association of Bay Area

Governments and the State Highway
Transportation Agenc\- to "provide

organizational and working arrange-

ments for a continuing, coordinated,

comprehensive planning process in the

San Francisco Bay area."

In October the commission ap-

proved and adopted the preliminary

stud\" design prepared hv the technical

staff. During December the commis-

sion moved its financing arrangements

to the final stages. (The authorizing

legislation did not provide for any di-

rect operating funds for the commis-

sion and negotiations for this purpose

occupied many weeks.)

Approximately 13,465,000 has been

set as the amount which will be needed

to complete the study, which is now
scheduled for early in 1968.

These funds A\ill come from a com-
bination of federal, state and local

sources, with the federal government

accounting for the greatest portion.

Thus, with major problems of or-

ganization, financing and staffing be-

hind it, the commission has moved rap-

idly into the vital data-gathering and

anaUsis pliase of the study in this

effort it is working closeK' with the

man\- existing planning and transpor-

tation agencies operating in the ba\

area. These include both District 4 and

the Urban Planning Department of the

State Dixision of High\\a\"s, the State

Division of Ba\- Toll Crossings, the

Golden Gate Bridge and Highway
District, the Bay Area Rapid Transit

District, the .Mamcda-CJontra Costa

Transit District, the San Francisco

Municipal Railway, the West Ba\-

Rapid Transit .Authority, and the

Marin Count\- Transit District; all in

addition to planning and transporta-

tion agencies of tiic individual counties

and cities.

Existing Studies

.Actually, a considerable amount of

excellent transportation planning has

alread\' been done in the ba\ area. But

it has often been fragmented along po-

litical or geographical lines or limited

to a particular mode of transportation.

AH usable information from past stud-

ies, as well as from present planning

programs, will be incorporated in the

current stud\ . But a vast amount of

new data must be collected and col-

lated if the commission is to meet its

goal.

.\ trul\' comprehensive stud\- re-

quires "that the economic, population,

Morning inbound traffic from Contra Costa County approaching the Caldecott Tunnel.
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Peninsula commuters boarding Son Francisco-bound train at Palo Alto.

and land use elements be included;

that estimates be made of the future

demands for all modes of transporta-

tion both public and private for both

persons and goods; that terminal and

transfer facilities and traffic control

systems be included in tiie inventories

and analyses . .
."

Field Surveys

Many field surveys are being under-

taken concurrently. These w ill include

traffic counts and interviews along

roadsides and in buses; inventories of

road, transit, and parking conditions;

studies of truck, bus, and taxi opera-

tions.

One of the most important sur\eys

is the home interview, \\ hich involves

personal contact with selected fami-

lies concerning trips made and char-

acteristics of the household. In excess

of 50,000 households will be inter-

viewed, the list having been selected

at random to cover all geographical

areas and all kinds of families.

All information obtained is held

confidential, of course, and will be

used (inly in statistical sunimaries

which will explain present travel pat-

terns ami help in predictiim of the

future.

I he land use surve\' which will be

accomplished largely through analysis

of aerial photographs will be of great

interest for general planning as well

as transportation analysis. Complete

aerial coverage of the study area is now
being ac(]uired in a form suitable for

enlargement to a l-to-200 scale. The
land use survey will be supplemented

by floor area surveys.

Computer Use

All of the data mentioned, along

w ifh information from still other sur-

\eys, will be fed into an IBM 1401

computer at the commission's head-

quarters for summarization and sub-

sequent analysis. A stud\" of this scope

and depth would be impossible to ac-

complish manualK'. Literally tens of
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millions of individual items of data are

involved.

One of the important byproducts of

the commission's work will be the

ability to furnish information to other

transportation and general planning

agencies quickly and in the form de-

sired, so that they may take advantage

of the commission's vast store of data

in their own programs.

A second important feature is that

an adequate historical base of informa-

tion will be established which will

allow the commission and other plan-

ning bodies to analyze the impact of

decisions made in the future. For in-

stance, with the frame of reference

now being accumulated it will be pos-

sible to gauge accurately the impact

of future rapid transit on bay area

development.

Weighing Alternatives

However, the main objective is to

develop an acceptable and practical

comprehensive transportation plan.

Analysis of current data will permit

the development of models or mathe-

matical expressions which reproduce

current travel and land use patterns.

These m ill then be used in prediction

of the course of future development

of the bay area and the resulting trans-

portation demands.

Once the basic analyses are com-

pleted it will be possible to develop

alternative plans of land use and trans-

portation development and descrip-

tions of the public policies needed to

bring them about. The alternatives

will be submitted to the commission

for evaluation and public debate in

light of the goals and aspirations of

the region. Finally, a preferred re-

gional transportation plan will be se-

lected by the commission for recom-

mendation to the Legislature.

Briefing Sessions

W'hile the technical work proceeds,

the commission is going forA\"ard with

more generalized aspects of the study

so that it may make a more informed

choice among possible alternatives at

the appropriate time.

Planned for action in the near fu-

ture is a "briefing" on the so-called

"novel" transportation methods, some

of w hich were mentioned earlier. xAlso

scheduled is a meeting to hear from
representatives of business, labor and

civic groups. The general public will

also be invited to put their viewpoints

before the commission. These meet-

ings \\ ill continue and e.xpand a pro-

gram of meetings held by the com-
mission at various localities during

1964, when federal, state and local

officials reported on the current status

of transportation facilities and plan-

ning for the bay area.

Among several important innova-

tions in the commission's organiza-

tional setup was the provision for a

50-member citizens" advisory commit-
tee. Under the chairmanship of Stan-

ley E. .McCaffrew president of the

San Francisco Bay Area Council, this

group is fully organized and has held

a joint meeting \\ith the commission.

The advisory group is expected to

play an active part in the entire study,

both in the formulation of the com-
mission's final recommendations and in

helping to obtain public support for

the proposals.

Long-range Planning

The goal set for the commission

—

to design a balanced transportation

sNstem that will serve the nine hav

area counties efficiently in the 1980s,

the 90's and beyond—ma)- be thought

to be too remote to be practical.

However, one or rwo points should

be kept in mind in relating the work
of this commission to the future trans-

portation system in the bay area.

Foremost is the fact that the com-
mission does not intend to set up any

arbitrary and rigid plan, put a date of

20 to 25 years from now on it. and

call it quits.

What it is aiming for is to set up
some basic goals and general guide-

lines, to make specific recommenda-
tions within that framework, and to

make provision for periodic review

and updating, probably at five-year

intervals.

This last is most important. The
commission itself is temporary, but it

must, as a part of its responsibility,

make adequate plans for transfer of

its planning functions to appropriate

permanent agencies.

It is believed that the people of the

bay area are going to be much more
disposed to support the commission's

long-range suggestions if they know
thev are flexible enough to accommo-
date factors that may not be seen

clearlv enough todav.

Commufer parking lot for freeway bus connection at Orinda, Contra Costa County.
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Aenal pholos are a major loo/ in the land use survey of Ihe bay area. Ir,lermediate Clerk Mary Hender-

son ii shown moling meaiuremenis on o pho(o preparatory fo co/cu/otion of en/orgemeni factors.

The impDitanr thing is to set the

stage now for a continuing process

riiat will help to shape the bay area

into an increasingly desirable place in

w hich to live as our population grows

and the econoni\- expands. An ade-

(juate job of transportation planning,

properJN' coordinated \\ ith other plan-

ning efforts, will do much to assure a

pleasant future.

APOLOGIES TO MR. LITTLETON

On page 17 of the JanuarN-Fcbruar\-

\965. issue of California Hi^lr^ays

and V/ihiic Ifor/Cw magazine the photo

of the piece of paving falling into the

uap of the washout at .Meats Creek on

Interstate .> was credited to the main-

tenance foreman of that section.

Actuall) the picture \\as taken by

lla\ 1". Littleton, son of the mainte-

nance foreman, who is a member of

the Redding Kire Department, Fire

Hall \o. 2, 1900 Placer Street, Red-

ding. .

The photo was made with a Polaroid

camera, in alternate rain and snow

.squalls. The referred to picture and

two others made by Mr. Littleton at

the same time appear below.

Home interviewers uiulorgo pxfcnsrve Iroinlng. (nslruclor Louis Nocltos is s/iown conducting one of

V'
the classes.



Right-of-Way Agents

Hold 3rd Academy
1 he rliird two-wcck summer train-

ing ;icadeni\ for Division of High-

ways Right-of-\\'a\ Agents was con-

ducted August 2-14 at the University

of California's Davis campus.

Approximateh- 90 of the division's

junior agents and some of its newer

assistant agents from the state's 1

1

liigh\\a\- districts attended this con-

centrated 8S-h()ur course of technical

training in property acquisition and

related fields.

In California's highwa\- program,

most of the land required for freeway

and highwa\" construction is pur-

chased from pri\ate owners. Right-

of-wav agents are responsible for ap-

praising these properties, negotiating

their purchase, and managing them

until construction begins. In the

1964-65 fiscal vear, approximately

7,500 such transactions were made,

representing an expenditure of nearly

5180.000,000.

"As a concentrated extension of our

comprehensi\e in-training program,

the academy's value has been proven

through a higher level of productivitv

on the part of our agents, ^\ ho alread\'

represent the top 10 percent of appli-

cants for a right-of-\\ a\- career," said

J. C. W'omack, State Highway Engi-

neer. "This is in turn reflected by sav-

ings in both time and money, since it

speeds the translation of highway user

taxes into safe, modern highways and

freeways.

"Also, because right-of-wa\ work

is extremely varied, our agents must

supplement technical knowledge of

real estate laws and values with recog-

nition that rights of the public and the

property owner must be protected.

Agents must merit the public's confi-

dence and good will through care,

courtes\, and constructive coopera-

tion."

Classroom sessions incorporated:

The Right-of-Wa\- Function; Basic

Engineering; Appraisal Theory; Ac-

quisition Law and Techniques; Prop-

ert\ .Management; and Administra-

tion.

Senior members of the division's

right-of-way staff served as instruc-

Rotation Involves

Key Assignments
Job rotation \\ ithin the Division of

Higii\\a\s is mandator\- onl\" at the

junior civil engineer, or entr\, level.

Its advantages were described in an

article in the iMay-June 1963 issue

of Calijoniia Higkii-ays and Public

Works.

In some districts the rotation policy

has been increasingly applied at higher

levels of responsibility, and for the

same reasons: to broaden the engi-

neer's base of experience, and to pro-

vide better qualified highwa\- leader-

ship for the future.

In recent months the division's two

largest districts have carried out major

shifts of assignments, one involving

.\ssistant District Engineers (supervis-

ing level) and the other involving

Senior High\\a\- Engineers.

In District 4, San Francisco, a series

of such changes involved eight Assis-

tant District Engineers. Some of the

moves \\ ere from traffic to administra-

tion, from construction to design,

from planning to maintenance, and

from right-of-wa\ engineering to

programs and budgets. Several of the

men involved had held their previous

assignments for man%" \-ears.

More recently, seven of the Senior

Highwa\- Engineers in District 7, Los

Angeles, were reassigned to new du-

ties in different units. For example, the

new administrative head in the district

maintenance office is a transfer from

the programs and budgets unit. Other

lateral changes involve route planning,

design and materials units.

tors. Group conferences were sched-

uled as evening sessions. Classes were

held in the Ph\ sical Sciences Building

and Olson Hall on the Davis campus,

and residence was in Ryerson Hall.

Rudolf Hess. Chief Right-of-\\'ay

.Agent for the Division of Highways,

supervised plans and curriculum for

the acadeni\-, which offered opportu-

nit\- for a uniform instructional pat-

tern for agents who will apply this

training in their respective districts

throuijhout the state.

Boynard A. Switzer,

Safety Head, Leaves
l>a\ nard .\. S\\ itzcr. Safet\ Engi-

neer for the California Division of

Highwa\s, retired on .\ugust .il, after

a 41 -year career with the state.

As head of the Safety Section since

1955, Switzer has

, ^w,^ had charge of all in-

dustrial and traffic

safety and fire pro-

tection for the di-

vision's now more

than 1 7,000 em-

ploN'ees. He has also

supervised the divi-

sion's Merit .\ward

Program.
BAYNARD A. SWITZER The -\'ear-olu

]u\y-Augusi 1965

cmplo\xe safety program has brought

outstanding reduction in accident

rates and costs among division person-

nel. Lender Switzer, the rate of re-

cordable motor vehicle accidents

among highway employees has been

reduced by one-third, the lost time

injurN' rate b\- more than one-half.

Prior to his appointment as Safet\-

Engineer, Switzer also played an im-

portant role in the division's research

program on traffic signing, pavement

marking and speed zoning.

Switzer was born at Fredalba (now-

Smiley Park) north of San Bernardino

and w ent to grade and high school in

Highland and San Bernardino. He
later studied engineering at Oregon

State University.

He joined the Division of High-

wa\"s in 1924 as an engineering drafts-

man.

He was appointed district traffic

engineer at San Bernardino in 1940.

He transferred to the headquarters

office in Sacramento in 1950 as an as-

sistant traffic engineer.

Switzer is a member of the Institute

of Traffic Engineers. He is a Mason,

a member of the State Men's Club and

is past regional director of the Cali-

fornia State Employees' Association.

Switzer is married and has a son,

Robert, and a daughter, Barbara N.

CuUcn, both of \'ictorville.
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District 3 Loses

Maintenance Chief

R. I. Nicliolsdii of Vuhii (;it\- iias

retired from the California Division of

Iligiiways August 1 terminating a 35-

year state engineering career.

For tiic past 1 5 \ears he has been dis-

trict maintenance

1^1^^ engineer supervis-

f ^^ ing a staff of 400 in

the upkeep and re-

pair of 1,400 miles

of state iiigh\\a>s

and freeways in the

1 I counties served

by the Alarvsvillc

district office.

Succeeding
R. I. NICHOLSON Nichoi.son will be

Elmo C. iMeister, a senior highway

engineer w ho, for the past two years,

has headed the locations department

cliargcd with mapping adojitcd routes

for future freeways.

After the 1955 Mar\sville-Yuba

Cit\- floods, crews under Nicholson's

direction were cited for their excel-

lent work in re-opening state roads

and making eniergenc\- repairs.

Born in Shasta County, he attended

the Universit_\' of California in Berke-

le\ majoring in civil engineering.

In 1930, he joined the Division of

I {ighwa\s in Marysvillc, and has spent

his entire career in District 3 with the

exception of a two-month assignment

in Sacramento headquarters.

He was promoted to senior high-

wax- engineer in 1950. Before promo-

tion to his present position, he was in

charge of the district's federal aiti sec-

oiularx s\stem of roads.

Me is state president of the Quarter

(Century C^lui) of the Division of

llighways and is past president of

(Chapter 40 of C^alifornia State I'm-

[iloxees' .Association.

He hclpetl organize the highwa\'

district's safetx' committee and was its

first chairman.

Nicholson served as chairman of the

Sutter Count\' rehabilitation commit-

tee, formed after the 1955 floods.

He is a member of the F.lks Lodge,

Marysville , and the James Marshall

Chapter of I", C^laiupus X'itus.

DEPARTMENT LOSES 29 MEMBERS TO RETIREMENT

District I

X'ernon .\. Martin, highway main-

tenance man II, 38 years.

District II

I -ester !
. Ball, senior highway fore-

man, 43 years; Frank F. Dais, high-

w a\ maintenance man III, 42 years.

District III

Andrew T. 1 Iarrle\', Clrountlsnian,

10 years.

District IV

Bert V. Bongera, assistant highwa\'

engineer, 36 years; Howard C. Farris,

senior highwa\- engineer, 38 years;

I Iclen M. Home, intermediate clerk,

27 years; Ralph D. Kinsey, supervising

highway engineer, 41 years; Carl R.

Klinkcnbcrg, assistant highwa\' engi-

neer, 19 \ears; F. W. .Montell, super-

vising highwa\- engineer, 41 years;

Paul M. Morrill, assistant highway en-

gineer, 34 \ears, George M. Pimentel,

highway maintenance man II, 32 \ears;

("harles M. Thornton, skilled laborer,

1

1

years.

District V
Udo iM. Jante, delineator, 12 years;

Owen F. Maxham, intermediate clerk,

5 years.

District VI

f'.llsworth I. \'an Patten, associate

right of way agent, 34 years.

District VII

(Charles C. French, highwax- engi-

neering associate, 38 years; .Abe Cliv-

ens, groundsman, 9 xears; Frank i).

(lore, associate highway engineer, 14

\cars; William \'. Hesp, higliwa\- en-

gineering associate, 17 years; David A.

Stewart, highwa\' maintenance man

II, 12 \ears.

He and his wife, Mar\ }•' ranees,

ha\e two daughters, Mrs. John Wil-

kins of Fahoe \'alle\- and Mrs. Flo\ d

Biockman of Stockton, and toui'

urandchiKlrcn.

District VIII

Donald S. W'icnian, highwa\' super-

intendent, 34 years.

District X
X'iolet L. Rosa, intermediate file

clerk, 7 \ears; Dolph J. X'ergara, auto-

mobile mechanic, 35 \ears.

District XI

Harold D. Martin, highway tree

maintenance foreman, 28 years.

Headquarters Office

Martha F. Harris, senior clerk, 22

years.

Bridge

I'l\ nor .\. Dc Regne, supervising

clerk I, 19 \ears; Edward M. Derl)\-,

a.ssociatc bridge engineer, 28 years.

Shop 8

James R. Mackic, automobile me-

chanic, 2 1 \cars.

IN MEMORIAM

District I

(ierald I,. Belak, highway mainte-

nance man II.

District IV

Ah ^' I'ong, assistant highwa\' engi-

neer.

EdwartI J. Riordan, engineering stu-

dent trainee—Range C.

District VII

(iarl U. Bliss, assistant highwa\- en-

guiecr.

I'.mory Douglas, janitor.

Clarence I', (uuss, assistant high-

wa\' enuineer.

District XI

i'red ^dunt

man III.

highw ay maiitenance

Shop 7

(Iharlie B. Warner, machine parts

storekeeper.
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HIGHWAY COMMUNICATIONS MEN MEET IN CAPITAL

lepresentatives of 30 sfafes wifh an tnteresf in highway communications mef in Sacramento on June

12-23 to discuss new developments in this deid. The conference was sponsored by the Subcommittee on

Communications of the Committee of Administration, American Association of State Highway Officials,

nspecting one of the exhibits are, left to right. Assistant State Highway Engineer Lyman R. Gillis of

Zalifornio} State Highway Engineer Virden E. Staff of Illinois, chairman of the subcommittee; Communica-
ions Engineer Arnold H. Carver of California, conference chairman; and VV. D. Dillon of the Research

and Development Division, U.S. Bureau of Public Roads.

Langsner Reelected

To WASHO Office

Deputy State Highway Engineer

3eorge Langsner, California, was re-

elected secretary - treasurer of the

l\'estern Association of State High-

ly ay Officials in June at the conclud-

ng session of the association's 44th

innual conference, held in Santa Fe,

Sew .Mexico.

Langsner will serve with State

Highway Engineer Charles E. Shu-

nate of Colorado, elected president

'or 1965-66, and Washington State

Director of Highways Charles G.
Prahl, vice president.

In addition to these three officers,

:he executive committee of \\'ASHO
ncludes S. X. Halvorson of the Mon-
:ana State Highway Commission;

Chief Highway Engineer T. B. White
}f New .Mexico; William K. Holbrook
af the .Arizona Highway Commission;

Kozak Promoted To

Deputy Chief Post

.\ppointment of John J. Kozak as

deput\- chief engineer of the Division

of Ba\- Toll Crossings was announced
recently b\- E. R. Foley, chief engi-

neer.

Kozak, 44, an engineer for the State

of California since 1947, came to Bay
Toll Crossings last November as a

principal bridge engineer.

In his new capacity, Kozak will as-

sist Fole\ in administering the division,

which has a statewide responsibility'

for operation, design and construction

of toll bridges.

Superintendent and Chief Engineer

R. G. Stapp of the Wyoming High-
wa\' Department; and State Highway
Engineer D. C. Greer of Te.xas.

Idaho will be host state for the

1966 meeting.

ie

Frederick Montell

Retires in District 4

Frederick \\ . .Montell, assistant dis-

trict engineer in District 4, retired on

June 1. 1965, after more than 41 years

of service with the Division of High-
ways—40 years of which were in Dis-

trict 4.

A native of San Francisco, .Montell

was raised and schooled in Fresno,

studying civil engineering at Fresno

State College.

He joined the Division of Highways
in Jul}" 192? as a chainman on a loca-

tion survey party on the Yosemite

All-year Highway in the .Merced

River Canyon and has been continu-

ously associated

with the division

in a variety of en-

gineering assign-

ments since that

time.

.Montell was as-

signed to construc-

j ^-^'
«||| tion from 193? to

1^ J^ ^^ 1948, on major
projects in the bav

FREDERICK W. MONTELL
^^^^ q^^ ^f ^^e

jobs involved the East Bay approaches

to the San Francisco-Oakland Bay

Bridge.

From 1948 to 1960, .Montell was

head of cooperative projects with the

ratings of senior and super\'ising high-

way engineer. On January 1, 1960, he

was reassigned as head of the Survey

and .Materials Department, a position

he held until his retirement. The de-

partment was reorganized in 1962 as

the Engineering Services Department.

.Montell is a member of the .Amer-

ican Society of Civil Engineers, the

.American Public Works Association,

and the East Bay Engineers. He is also

a past master of his .Masonic Lodge,

past president of Chapter 5, CSEA,
recipient of the Samuel A. Greeley

Ser\-ice .Award in 1954. and a member
of the Commonwealth Club.

He and his wife, Cora, have a son,

Robert, of Pleasantville, New York,

and a daughter, Shirley (.Mrs. William

Scares), of San Leandro, California.
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PCI AWARDS OF MERIT FOR TWO CALIFORNIA BRIDGES

The Prcstrcsscd Concrete Institute

las bestowed award of merit plaques

3n two of California's bridges; the

MacKinnon A\cnuc Overcrossing on

Interstate 5 north of San Diego and

:he \'incentc Creek Bridge on High-

ivay I some 50 miles south of Mont-

erey. The PCI makes its awards an-

lually to recognize creative design

ising prestresscd concrete.

The awards take into account orig-

nalit\- of architectural or engineering

icsign, techniques of assembly, effec-

ive cmplo\-ment of the properties of

jrestressed concrete and aesthetic ap-

Dea ranee.

Two of the 10 nationwide awards

iffered by the institute in 1964 were

dso won by California bridges when
iwards of merit were presented for

he \^'illow Creek Bridge on the Coast

Highway 65 miles south of Montere\'

md by three prestressed carr\ing

leams over the Arroyo Seco flood

:ontrol channel in Los Angeles. (See

luly-August, 1964, issue of the mag-

i/ine.)

^ 't^l,*-*« .»\'*,^'^ .•.^•"i^vi^- IHl

Structure site of the Vincente Creek Bridge on Highway 1 south of Monterey is a steep canyon on

fhe coast in an area noted for its rugged beauty. Designers endeavored to integrate it with the environ-

ment and offer a minimum of visual detraction from the natural surroundings.

'^he simple, neat lines of the MacKinnon Avenue Overcrossing on Interstate 5 north of San Diego were felt to be aesthetically appropriate in this particular

area on fhe state's scenic highway system. The prestressed design is a two-span continuous box girder with unbonded wire tendons.

PJjJS^^-*"
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emporary Gas Tax Oii

January 6, 1965

August 31 was the cut-off date for

the one-cent gas tax Californians paid

to reconstruct roads in the north of

the state that were damaged in the

Christmas floods of 1964.

Ciovernor Edmund G. Brow n elimi-

nated the tax four months before the

legal expiration date. Including federal

funds for emergenc\- relief, $67 mil-

lion has heen raised.

1 \picai of restorations in progress

are these \iews of the Eel River

Bridsjc at Rio Dell, Humboldt Countw ABOVE: February 26, 1965

BELOW: August 19, 1965

I
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Airspdce
State Groups Plan for Over
and Under Freeway Use

"California is gaining 1,750 persons

a day. By 1980, we are convinced

that the resulting land shortage \\i\\

force us to build over and under free-

ways for nonhighwa\- purposes

whether we plan now for that use or

not."

The speaker was Robert B. Brad-

ford, administrator of the Transpor-

tation Agency and chairman of the

California High\\a\' Commission, ad-

dressing a meeting of federal, state,

count}' and cit\- officials in Sacramento
on Jul>' 20, called to identify the

many possible beneficial uses of such

frcewa\' airspace and to tap the reac-

tions of local governing bodies.

In the discussion which included

mention of apartments, office build-

ings and restaurants above freewavs,

and city and count>- buildings as well

as parking lots belo^- them, Bradford
added, "We are not talking of any
total use of this airspace, but rather,

the selected development of this prop-
erty, sensitivch- done in selected

areas."

He said that this can be accom-
plished only by the teamwork of state,

cities and counties, and that all such
construction must conform to the

zoning of local government.

Quick support of a program for

planning the best use of freeway air-

space w ns pledged b\ Richard Carpen-
ter, executive director of the League
of California Cities, and \'incent Coo-
per, assistant general manager of the

CountN' Supervisors Association.

Bradford made clear that the pur-
pose of the discussion was both to

discover how to fit the use of freeway
airspace into a program of community-
betterment as well as "to find how to

lease this space for long terms to put
tax dollars back on the assessment

rolls for the 1 to 3 percent of assessed

valuation taken by freeways from the

cities and counties."

He added that although freeways

do take land from tax rolls, Califor-

By AUSTIN R. DOYLE, Information Officer

nia's experience has show n that thcv

so increase the value of adjacent land

that the\' benefit the communit}' tax-

wise.

Back in 1962, Governor Edmund G.
Brown had said that the State would
take ad\antage of new federal regu-

Governor Edmund G. Brown summed up the

poienilal of ainpace recently when he said, "The
sky's the limit."

lations relinquishing airspace rights

on Interstate freewa\'s to the states

concerned.

"Sky Is Now the Limit"

"The sky is now the limit, in a \cry

real and practical sense, on combining

freewa\s with every type of benefi-

cial use," he said. "I can visualize pub-

lic buildings, hotels, apartments and

recreational facilities straddling our

below-ground freewa\' sections, antl

additional parking, commercial and

other uses beneath the viaduct areas."

Bradford stated ^that the meeting

was in harmony with the Governor's

philosoph\' that maximum value must

be extracted from all state-owned

lands if California taxpa\crs arc to re-

ceive fair treatment.

He said that highway transportation

planners realize that material benefits

exist if land can be used for more
than one purpose and the state is

ready to promote double or triple use

wherever feasible.

Indeed, the sky is reall\- the limit,

judging by the diverse experiences of

communities in other states.

In Hartford, Connecticut, for exam-

ple, a public library has been con-

structed over an expressway; in Chi-

cago, an expressway lances smoothly

through a post office building; a $14

million bus station straddles an inter-

state expresswa\- in New York City,

and four 32-story apartment buildings

have been built over this same route,

the freewav approaches to the George
Washington Bridge, spanning the Hud-
son River to New Jerse\\

New York Cit\- sold at auction,

rather than leased, the rights to the

airspace for tw o cit\' blocks above this

freeway for $1,065,000. In this air-

space, the developers invested approx-

imately $19,600,000 for the housing of

960 families, more than three times the

taxable \alue of the pre\"ious property,

gi\ing the city a higher tax return than

before the buildings were removed to

permit the freewa\''s construction.

Speaking before the American .As-

sociation of State Highwa\- Officials'

Committee on Legal Affairs in 1962,

H. J. Morton, assistant general coun-

cil of the Bureau of Public Roads, said

that contrasted w ith outright sale, "the

leasing of air rights can be even more

profitable over the long run, especially

in those states, w hich, like California,

can tax leasehold property; also the

state retains a rcversionar\- interest and

lias the benefit of the continuing in-

come from the lease rental and any

appreciation in value over the years."

California Highways and Public Works



Pasadena freeway

Boyd p. W'clin. vice nia\ or of Pas-

adena, representing six California com-
niuniries at the Sacramento meeting,

said that Pasadena was considering

decking over the Pasadena Freeway
near the new Blair High School to

provide for tennis and handball courts

and other campus activities.

He added that such use of freewav
airspace would prevent the necessir\"

of taking adjacent properties from the

tax rolls.

\\'elin. accompanied by Citv .Man-

ager Elder Gunter, presented models
showing proposed airspace develop-

ment over and under future freewavs

in his cit\".

Some of his proposals included heli-

ports above freeways, a cir\" park atop

the north-south (Long Beach) free-

\\"ay under Colorado Boulevard, and

green spots to beautify the cin*" in

areas zoned for industrial use.

After Walter Hahn. Jr., assistant

cit\" manager of San Diego, suggested

that cities take inventor>- of their needs

for airspace and present plans to the

state, rather than waiting for the state

to take the lead in planning, the Cit\"

of Stockton and San Joaquin Counf\"

were singled out for their planning

now—\ears before construction—for

the possible use of land under the fu-

ture CrosstOA\ n Freewa>- in Stockton

as the site for public buildings.

Califomias experience in leasing air-

space dates back to 1942 when areas

under the San Francisco approaches to

the San Francisco-Oakland Bay Bridge

were rented for parking purposes.

First Use of Airspace

The first use of airspace under free-

\\ avs was in 1954 ^\hen areas for park-

ing were leased under San Franciscos

Ba\ shore Freeway. Today, such leases

exist for space under the Bayshore.

Central and Embarcadero Freewa>"S in

San Francisco; the Nimitz and .Mac-

-\rthur Freew a>"s in Oakland; and the

Santa Monica Freeway in Los Angeles.

Additionally, the Division of High-
ways has maintenance stations under

the Bayshore and MacArthur Free-

w a\3. and the City of Oakland dis-

patches police emergency vehicles

from a location under the Nimitz Free-

way near its Hall of Justice.

Legislation passed this year by Cali-

fornia's Legislature provides for such

use bv emergency vehicles at no cost

to local governments.

In an article in American High-'n-ays

in 1954, former California State High-
way Engineer George T. .McCoy said

that space beneath freeways must be

put to sound and practical use. espe-

cially within the centroid of metropol-

itan areas where land scarcity causes

parking facilities to be at a premium
or nonexistant.

McCoy revealed that the Division of

Highways had studied the feasibility"

of substituting a viaduct structure for

a fill on a section of the downtown
Harbor Freeway in Los Angeles to de-

velop parking space underneath.

An attempt was made to enlist the

various central business district organ-

izations in the creation of parking lot

districts to make up the difference in

cost betA^een the planned fill construc-

rion and a \4aduct, so that the space

beneath the hecway between 7th and

1 2th Streets could accommodate about

4.000 parking spaces.

However, local interest and coop-

eration were not spontaneous, and the

acute traflSc congestion in dowTitown

Los Angeles would not permit delay

in the construction of the Harbor
Freewa>".

First Limited to Parking

\\'hen the Xadonal System of De-
fense and Interstate Highways was in-

stituted in 1956, the use of airspace

was limited to parking by public agen-

cies. California led the attack to re-

move this restriction.

When a fraternal order offered to

lease space under Santa .Monica Free-

way (Interstate 10), the Federal Bu-

reau of Public Roads, although in

sympathy with the state, had to rule

against it.

Since California estimated that she

eventually might realize millions of

dollars from private parking leases,

and since under California law posses-

sory interests under leaseholds are sub-

ject to local taxation, the state in 1961,

\\ ith American Association of State

Highway Officials support, proposed

an amendment to permit the use of

interstate airspace by private interests.

The Subcommittee on Roads of the

House Committee on Public Works
not only recommended favorable ac-

tion, but proposed further liberaliza-

tion of the law to permit airspace use

for nonparking purposes, subject to

Members of the Senate Fact Finding Committee on T'=-sccT*;cn and Public Utilities whic/i considered

the problem of freeway airspace development at its r-ee'^g in Son Francisco on August 18 are shown
(left to right;: Senator Fred Marler, Jr., Shasfa-Trinitj; Mrs. Helen Winslow, committee secretary; Sen-

ators Luther Gibson, Solano; Richard Dolwig, San Mateo; John Schmitz, Orange; Randolph Collier, Del
Norte-Siskiyou, committee chairman; Carl Chrisfensen, Humboldt; and Stan Piftman, Suite; William
Scheuermann, committee consultant; Emerson Rhyner, deputy chief of the Division of Contracts and

Rights-of-way, and Rudy Hess, head of fhe Right-of-way Department of the Division of Highways.
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and is not in conflict w itii local plan-

ning or zoning ordinances.

Should this prcliniinar\' report be

approved, the district will prepare

brochures describing the space to be

offered for lease, the conditions of use,

and mininumi acceptable offers if nec-

essary'. It also will advertise widely

the a\'ailability of the brochures and

offer and proposal forms to assure

reaching potential developers.

Follo\\ing receipt of the completed

forms, the\- will be evaluated care-

full\' by the District Design and

Right-of-way Departments, then the

advice of the Bridge Department and

the State Division of Architecture

will be secured as to the compatibility

of tlic building \\ ith the highw a\' de-

sign.

I'ach development proposal must be

discussed with the technical staff of

the local government and its w ritten

comments obtained.

Districts Will Submit Reports

lMnall\', the district will submit its

complete report to the State Highway
Engineer, w !\o in turn will evaluate

all proposals and recommend suitable

action to the Highw a\- Commission.

During the July meeting several rep-

resentatives of cities and counties spoke

of the commission resolution which re-

quires that proposed uses of airspace

be in agreement w ith local zoning reg-

ulations. Some ol)ser\cd that such use

might not be in conflict with zoning

but still be objectionable to the local

government. Bradford ga\e assurances

that the state will not permit any use

within a communit\- against its wishes.

"Again I emphasize," he said, "al-

though we would like to receive rental

revenues and get man\- improvements

on the local tax rolls, we are not con-

cerned with the high bid. What we
want are imaginative plans that can be

carried out for the benefit of all."

Somewhat similar meetings will be

held in southern California, the San

Franci.sco Ba\' area, and at a third site

to be selected.

liradford's mention of rental reve-

nue brings into focus a conflict in

views between the state and the Bureau

of Public Roads concerning the divi-

sion of such income.

The U.S. Comptroller General,

when asked in 1962 if the Bureau of

Public Roads could require the states

to pa\' a pro rata share of the net pro-

ceeds of airspace rentals, doubted that

the payments could be required.

He referred to the legislative historv

of the bills concerning airspace and

said that Congress did not consider

the question of division of income al-

though it knew that income would be

forthcoming.

As a result of this decision, the Bu-

reau of Public Roads Instructional

Shown is a model of possible building development above a depressed freeway (left to right in center).

The section illustrated is in the ''Golden Triangle" area of Beverly Hills.

iMcmorandum of March 21, 1962, pro-

vided that the "disposition of income

received from the authorized use of

airspace will be the responsibility of

the states."

Complexities of Use

The complexities of the use of free-

way airspace are enormous. How to

have the freeway serve its principal

function, the movement of traffic,

while involved with building improve-

ments which might affect an adjacent

propertv owner's rights to light, air,

view and access, and please or displease

the local communit\% will require ma-
jor decisions.

These must be made.

President Johnson told the mayors
of many cities whom he invited to

w itness the signing of the bill creating

a new cabinet post for urban affairs,

that in 35 years the trend to urbaniza-

tion will cause the need for as many
homes, schools and office buildings to

be constructed in cities as e.xist today.

Several years ago, the Ifj// Street

joiinial cited the advantages of con-

structing modern offices and apart-

ments, using air rights in prized central

locations.

Discussing development over rail-

road tracks or other low-lying facili-

ties, the Joiirncil reported the devel-

opers' belief that high rental incomes

more than compensate for the e.xtra

cost of construction.

The developer docs not have to go

through "the tedious process of assem-

bling several adjacent plots, demolish-

ing existing buildings, and perhaps, re-

locating tenants. Instead, he can often

pick up a large site in one transaction."

Freeway airspace development pre-

dictably will become of increasing

public interest. A I^ivision of High-

ways news release reporting the meet-

ing of July 20 was printed by a major-

ity of the state's press.

California's Legislature is interested

in the problem. The Senate Fact Find-

ing Committee on Transportation and

Public Utilities considered it at its

meeting in San Francisco on August
18. This committee intends to hold

public meetings in metropolitan areas

on the matter.

.\s Governor Brown said, "the sky's

the limit."
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PHOTO ABOVE; The new freeway makes sweeping curves as it crosses over old Highway 99 (fore-

ground) and 7th Street and under Crows Landing Road south of Modesto. PHOTO BELOW: Concrete
ribbons provide safe traveling for the motorist over and under once-hazardous intersections and

railroad tracks.

desto

reewdy
By WALTER E. CURTIS,

Project Engineer

Traffic began us-

ing rhc new six-

lane, n i n e - m i 1 e

Higii\\a\' 99 free-

\\a\- rlirough Mo-
desto and Ceres on

June 30, 1965.

Opening of the

frecua\- eliminated

the slow, buniper-

fo-buniper pace on bus\" 9th Street i

through .Modesto and the signalized

cross traffic through Ceres. It culmi-

nated more than 14 \"ears of studies

and planning, and three x'cars of con-

struction work.

Origin and destination studies began

in 194S. Local officials and interested

citizens participated with enthusiasm

in the planning of alternate route

studies. By 1952, their help and coop-

eration was reflected in the final free-

\\ a\' route w iiicii was ultimately

adopted b\' tiie California Highwa\'

Commission. Tiieir continued assist-

ance resulted in a freew a\' designed

to facilitate the t1o\\ of local traffic,

w liile peiinitring the through motor-

ist an uniiuerrupted and safe trip.



Bottleneck Eliminated

TodaN "s motorists are now enjoxing

the benefits of this teamw ork, w hether

they travel safely and easily through

Modesto and Ceres or select one of the

man\ convenientl\" located exit ramps

to enjoy the hospitality of these grow-

ing agricultural and industrial com-

munities.

At the same time, thousands of lo-

cal residents are now enjoxing the

case of shopping in town. They cross

over the new freew ay on an\" of these

strategical!) located bridges rather

than wait for a long freight train to

pass, or fight their way through the

heavy truck traffic which formerh'

went through their cities on what is

now known as "Business US 99."'

Highwa\" 99 no longer acts as a

traffic barrier, separating the east from

the west, but instead it is bringing

tliese sections of town closer together

b\' means of safer overcrossings.

Detours

Four miles of this nine-mile free-

way construction were hidden from

the view of the passing motorist and

even a casual glance would not have

made him aw are of the size and impact

of this 513,500,000 undertaking. Only
at the ends of the project and at Hatch

Road could he have got an idea and

some visible hint of his coming libera-

tion from the traffic snarls through

this area. One of the most challenging

construction problems encountered in

the face of complicated traffic move-

ments \\"as to provide smooth passage

of traffic through the ends of the proj-

ects and at Hatch Road. Eight sep-

arate detour plans had to be developed

over the entire length of the projects

Freeway froffic over North Street goes unnoticed by /he children playing on the cannon m a Ceres park.

The freeway now carries with ease twice the volume of traffic which formerly bogged dcv-n by congestion

on Modesto's Ninth Street,

The nine-mile, $13,500,000 Modesto Freeway pro/ect also extends through Ceres on Highway 99. It culminates more than 14 years of studies and planning

and three years of construction.
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to insure tli;u the passing motorist w as

tra\eling in tiie proper higliwav lane

at the jht til

Motorists no longer have to slow to a crawl through downtown Modesto on old Highway 99 which they
once did as shown in this photo.

High speed detours were well posted and the double-blockedoul median barrier protected motorists

against oncoming traffic.

Magnitude

Because of budgetar\ and staging

problems, the frecw a\' construction

was handled under four separate proj-

ects. The initial SI,200,000 contract

eliminated all at-grade intersections h\

the construction of frontage roads

from south of Hatch Road to Whit-
more Avenue and an interchange at

Hatch Road.

The second project was a grading

and structures contract for the por-

tion within .Modesto itself. It entailed

placing freewa\" embankments, con-

structing approach fills and bridges to

elevate the freew a>' grade over the

railroad at the north and south ends

of .Modesto, and constructing ap-

proach fills and parallel bridges over

the Tuolumne River. This work began

in Jul\' 1962 and cost approximatel\

$5,300,000. The third project, the

S.3, .^ 00,000 Ceres Frcew a>-, was started

in .August 1963. Its completion time

was carefullx' calculated to coincide

with the completion of the fourth

contract, the final stage of the .Mo-

desto project. This final stage con-

sisted of a base and surfacing contract

for the .Modesto portion of the free-

wa\'. \\'ork bgean in .Ma\' 1964 and

cost appro\imarel\- S3,.>00,000.

Fen interchanges were in\()lved in

the design and construction of this

frccwa\\ together w irh nine grade sep-

aration structures and dual bridges

o\er the Tuolumne River. The earth

fills for the proposed Highwa>- 132

interchange in the vicinity of Kansas

.\venue were constructed; however,

this freew a\-to-freewa\' connection

w ill not be completed until the future

project on Highwa\' 132 is con-

structed. The completed frecw a\' con-

sists of six lanes from .Mitchell Road
in Ceres northward to the future

Highwa\' 132 interchange. Four lanes

are then provided to Prescott Road.

Continuity of Development

On the basis of traffic studies and

coordinated planning, the freeway was

located "close-in" to .Modesto and

Ceres. .\s a result commuters are now
able to reach work casil\' and safelx

and w ill ha\e a w ide choice of places

California Highways and Public Works



Old Highway 99 fNinfh Street in Modesto) was resurfaced fay the slale prior to re/inquishing a portion to the city to become a part of the cJowntown

commercial core.

to live. Businesses and factories will

be able to use the freeway for fast

and convenient transportation of agri-

culture and manufactured products.

In Modesto, the freeway parallels

5th and 6th Streets, the north-south

local cit\' streets. Traffic is collected

onto 5th and 6th Streets from the free-

wa\' ramps and local areas, then dif-

fused through the urban developments

by local city streets, which are fed off

"H" and "1" Streets, the main arteries.

Landscaping Plans

In keeping with the appearance of

much of the area, with its tree-lined

streets, shaded la\\ ns and parks, a fu-

ture landscaping project ^\ill provide

green slopes and make the freewa\' an

e\"e-appealing project.

As a prelude to things to come, 42

olive trees and six palm trees \\ ere re-

cently salvaged from High\\a\" 99 in

Salida and transplanted on the Mo-
desto Freeway.

Growing Pains

This Modesto-Ceres Freeway con-

struction is another highlight of prog-

ress to keep pace with the population

of the area, w hich is growing at twice

the rate of the state as a whole. The
completed freew a\" is but a step in the

continuing effort to perpetuate the

local communit\' motto appearing on

the illuminated metal arch at the en-

trance to .Modesto on the old highw a\'

".Modesto—Water, Wealth. Content-

ment and Health."
Highway 99 traffic through Modesto now uses this non-slop, six-lane freeway ending the long, slow

signal-punctuated trip along Ninth Street.
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Rio Vistd Street Job
By RAYMOND F. BARTH, Director of Public Works, City of Rio Vista

Tlic City of Rio

V^ista, in Solano
DISTRlcr County, recently

g a \' c its AI a i n

Street, from Front

Street to Fifth
Street, a new look

by complete re-

construction under

a contract with
Asta Construction Cf)mpan\' of Rir)

\'ista.

Fhc 362,000 project, which meets

the requirements of the Collier-Unruh

Local Transportation Development
Act, was financed with gas tax funds.

Four Travel Lanes

The new street is 64 feet bctw een

curb faces, has 8-foot sidewalks and is

contained in an 80-foot right-of-wa\-.

Pavement markings provide for four

12-foot tra\el lanes and two 8-foot

lanes for parallel parking.

Formerly, two of the four blocks

reconstructed were 50 feet wide be-

tween curbs while the other two

l)iocks were 60 feet wide between
curbs. Before Main Street was wid-

ened, diagonal parking was permitted.

Sidewalks Replaced

In aildition to the construction of

new curt) and gutter and pavement, it

w as necessary to replace all of the sidc-

w alk areas because of cither the w iden-

ing or grade changes.

Rec< instruction of the street af-

forded the city an opportunity to re-

place an ancient 4-inch water main

w irh a new 1 2-inch line as well as to

place the wire for energizing the street

lighting circuits underground.

Design was handled by the Vallejo

firm of Fdward P. Schwafcl—Fngi-

nccr. Inc. Pa\cment marking was per-

formed b\' state forces.

^JR

BEFORE: Main Street in Rio Vista prior to widening and reconstruction. The street had two lanes and
diagonal parking. (Photo by J. B. Andrew)

AFTER: Main Street in Rio Vista following reconstruction. A wider roadway and parallel parking hav

River News-Herald)

given enough space for four lanes of traffic. (Photo by
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An outsianding feature of i-5 is the fully landscaped four

ngs Highway

Roufe 395 in Bo/boo Pork.

Royol Facelifting for

1-5 in San Diego

By DALLAS DICKSON, Associate Highway Engineer

Ever since a

group of dedicated

DISTRICT Spanish padres es-

]_^ tahlished EI Ca-
mino Real as their

inter-mission thor-

oughfare, its route

has dominated the

southern California

highway scene.

Call it by its Spanish name, which

neans "The Royal Road," or by the

jopular but now inaccurate "101," In-

:erstate Route 5 is easily the most im-

lortant single route in the southern

:)art of the state. As a prime north-

louth link between San Francisco, Los

-Kngcles and San Diego, 101 has always

leen heavily traveled. Under the im-

petus of the interstate highway pro-

gram, a massive reconstruction pro-

gram is afoot in San Diego County,

ebuilding old 101 from its beginning

It San Ysidro on the .Mexican border

:() the Orange County line near San

"lemente.

Let's take an imaginary tour on L5
IS it traverses San Diego County, and

iee \\ hat is being done to bring this

important route to interstate highway

stature. The ke\- map (see page 1.?)

will help orient \'ou as we leave San

Ysidro and head north.

Built in 1950's

From San Ysidro to National Cit\-

we are on a four-lane freeway built

in the early 19.^0's. This, and the simi-

lar sections through Oceanside are the

onl\- parts of \-5 not yet budgeted for

construction to full interstate stand-

ards. This .southernmost section of the

freeway is scheduled to be converted

to such standards in another few years.

.-\t National City we enter a recently

completed section of the San Diego

freewaw popularly known as the

"Crosstown," and find that we can

now travel the entire breadth of the

central business district on eight lanes

of concrete-paved freeway.

This eight-mile section has probably

done more to speed travel and promote

safety than any other highwa\- project

in San Diego. .\ time savings of at

least six minutes has been achieved on

an average trip in this area. It is esti-

mated that through traffic saves as

much as 1 5 minutes travel time. In ad-

dition, the normal reduction in acci-

dent rates experienced in freewa\' driv-

ing is a kc\' benefit.

Fully Landscaped Interchange

An outstanding feature of this route

is the fully landscaped four-level inter-

change with Route 395 in Balboa Park.

North of the "four-level" the new
freewa\' connects to old US 101 via

newly completed twin viaducts. The
area under these structures provides

parking for employees of the nearby

aerospace industries. The opening of

this connection earlier this >-ear elimi-

nated two traffic signal installations,

with a further increase in time saved.

The frcewa\ construction now is

being pushed northward toward the

proposed interchange with 1-8, the

major east-west route in San Diego

Count\-. The 2..i-mile section cur-

rently being built north of the twin

viaducts features another viaduct

three-tenths of a mile long, which will

b\pass what is localK" known as the

"world's longest traffic signal." This

multiphase signal at Rosecrans and 1-5
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will soon he the last full traffic signal

system on 1-5 in San Diego Countv

,

and its elimination will speed local aiul

through traffic noticeably.

Most Complex Section

Probabl\- the most ambitious and

complex section of 1-5 will be the

interchange with Interstate Route S.

This interchange was constructed in

model form b\' the Bridge Depart-

ment, both for design study and pub-

lic information purposes. In addition,

C(jnstruction personnel find such a

model is a real help in building a proj-

ect as complex as this. This inter-

change w ill also connect to new Route

109, providing a high degree of service

to San Diego's rapidl\' expanding

beach resort areas.

.\lthough construction on this in-

terchange will not begin until 1966,

there will be a contract let this year

for bids opened September 15 for a

short section of frcew a\" north of the

interchange proper. This project w ill

help traffic during construction of the

main interchange and will eliminate

two narrow existing bridges. Between
this area and Balboa Avenue several

buiigeteti projects are in the works,

but construction will not be com-
pleted to convert the existing four-

lane frcew a\' to eight-lane interstate

standards until 1969.

Five Contracts Underway

I he area between Balboa Avenue
in San Diego and the existing freew a\'

in Carlsbad is the scene of the most

intense construction activit)' in the

area at present. From Balboa A\cnue
to the north there arc currenrl\" five

contracts underw a\', all of which will

provide for eight-lane concrete pave-

ment, designed to Interstate standards.

A contract underwa\' in Rose Can-

\on north of Balboa Avenue in San

Diego provides a connection to La
Jolla via .-Xrdath Road, a major street

facilit)- rcccntl\- completed b\- the

Cir\ of San Dieuo. .Motorists traveling

betw een dow ntow ii San Diego and La

Jolla will notice a significant time sav-

ings when the new connection is com-
pleted. In addition, one five-mile sec-

tion was recently- opened to traffic

near Del Alar and another project is

advertised. Although the completed

portion is "open-ended," connecting

thus far onl\ to count)' roads, there

is a surprising amount of traffic using

this facilitw

To link this section with the old

freew a\' in Carlsbad, two projects are

scheduled for completion b\' 1966.

The four contracts to the south will

also be completed b\' then. The tim-

ing of the whole series of contracts

from Balboa .Avenue to Carlsbad is

most critical, in that the\' must all be

completed before traffic can be di-

\crted from the existing highwav at

the south end.

This traffic switch is currentl\'

scheduled for the summer of 1966,

hopefull) in time to help out during

the late summer traffic peaks which

Newly completed twin viaducts connect the freeway with US 101 north of the four-level interchange.



A section of the new freeway just prior to ifs being opened to traffic.

occur coincidentally witli the racing

season at the Del .Mar Turf Club.

1966 Completion

Thus we see that b\' the middle of

1966 1-5 should be completed to free-

way standards all the way from the

.Mexican border to just north of

Oceanside. From Oceanside to San

Clemente the existing highA\ay is four

lanes, w ith a narrow median. To com-
bat an increasing accident rate, we

have just completed the installation of

median barriers on the northern part

of this area. The hope is that this will

minimize the accident picture until the

road can be completed to freeway

standards, ^^'ork on the modernization

of this stretch of old 101 should begin,

and be open to traffic sometime in

1967. \\'ith its completion the motorist

leaving San Diego will have smooth

sailing on 1-5 throughout the counr\\

INTERSTATE 5
FREEWAY

UNDEP CQNSTH
~ BuoerrcD ----
7 BE auDGcm) ••••

TEITTATIVE START- 1966;

TENTATIVE COMPLTnOW-SST

ATIVE COrtFTD^
SPR»l6-t966 1

fTEMTATWE COHPLETIOn]
SuyUER 1966

TElfTATrVE START- I9CT]

TE^fTATlVE START- 1965]

for design study and public irJormaiion purposei, the Bridge Department ccr.strucied the Ir.tersiaie 5

and 8 interchange in model form.

Status of planning and construction on IS between

Son Ysidro and Son Clemente is shown on the

above map.
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Cdlifornids nterstate 15:

186 Miles of Divided Highway Across the Desert

By TAYLOR SMITH, Associate Highway Engineer

DISTRICT

Completion of an

18-mile frce\va_\'

section near Baker

tills fall brings Cal-

ifornia's 186-milc

portion of Inter-

state Route 15 to

expressway and

freeway standards

for its entire length.

Two-thirds of the mileage in the

Coldcn State is complete to Interstate

standards. The route begins at a junc-

tion with Interstate 10 in San Bernar-

dino; continuing easterK', it enters

Nevada 15 miles be\ond .Mountain

Pass.

Onl\' two sections of expressway

remain—a 52-mile stretch from De-

vore Road north of San Bernardino to

Sidewinder Road south of Barstow

will be upgraded in the future, as will

a 1 5-milc segment in Cajon Pass. The
latter is slated for realignment and

widening, with construction of four

ovcrcrossings between X'ictorx ille and

Barstow.

History

Historicalh . Interstate Highwa\' 15

between San Bernardino and Barstow

is a part of the National Old Trails

Highway which was incorporated into

the state highway sNsteni by legisla-

tive act in 1909. From Barstow to the

Nevada state line, it is a part of the

Mormon Trail, which later became

the .Arrowhead Trail, and was added

to the state highwa\' s\stem by leg-

islative act in .May, 1925.

\\hcn taken into the state high-

w a> system, the road consisted of

a macadam-surfaced county road

through Cajon Pass. It reached \'ic-

torville b\ wa\- of Coyote Can\ on

and I Icsperia.

From \'ictor\ille to Barstow the

road was mainly a joining of local

ranch roads which followed the Mo-
javc River through ITclcnilalc. The
oiled surface ended near Cajon Sum-
mit and the remainder of the route was

citiicr rock\' or sand\' and never

smooth.
Early Routes

To reach I. as N'egas and Salt Lake

Cit\' from Barstow, the adventurous

earl\-day motorist had a choice of two
routes.

The first was to swing north from

the National Old Trails Highway at

Daggett and follow the Arrowhead
Trail northerly of the present high-

way through Red Pass, Silver Fake

and Goodspring, Nevada.

The second and preferred route,

even though of longer distance, con-

tinued cast on the National Old Trails

Highway through Fudlow and Am-
boy to Klinefelter. .\t Klinefelter, a

trail turned north through Searchlight

to Las \'egas. I'his route was pre-

ferred because it was more heavily

traveled. It roughly paralleled the

Santa Fe Railway from which help

could be obtained in emergencies, as

railroad crews would aid stranded

motorists.

Even though San Bernardino
Count\', in 1924, pushed through a

new alignment of the Arrowhead Frail

from Pernio casterlx by following the

Union Pacific Railwa) for some 20

miles and then on tliagonally north-

west througii Baker and SiKcr Fake,

most people still preferred the longer

loute o\er the National Old Trails

I lighw a\ through Klinefelter and

Searchlight.

F. Q. Sullivan, retired district engi-

neer, reported that in 1924 his first
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inspection trip over tlic county road

required 18 hours of driving to reach

Las X'egas from Barstow and that not

another car was met or passed for tlic

entire distance.

Construction

Construction in the period of 1922

to 192" consisted of building a 21- to

24-foot unsurfaccd road\\ay for ap-

proximately 105 miles from Cajon

Summit to Cronese \'aiie\' east of Bar-

stow.

Hesperia became the first commu-
nitv to be bypassed when realignment

was made dircctl\- from Cajon Sum-
mit to \'ictor\-illc and the road sur-

faced in 1922. In 1930, an oil dust pal-

liative was placed on the road from

Cronese \'alle\' to the Nevada state

line. This oiled surface is still traversa-

ble today on man\- of the sections of

the old Arrowhead Trail abandoned in

the earl\- 1930's because of realign-

ment.
Realignment

In the early 1930's major realignment

was made in Cajon Pass and new align-

ment provided directl\- to Yermo from

Barstow. Construction during this pe-

'sexirt

yyUfi'J^/^

«^
The /unction of Interstate 15 and Intenlate 40 spreads like a Y near the east city limits of Barsfovt

encompassing residential sections that have developed since consfrucfion of the freeway.

Aerial panorama o( the Hollorbn Springs Roadside Rest areas- View is westerly down Baker Grade

toward Soda Dry Lake.

rind provided a so-called "60-mile-per-

hour" high\\a\- of two 10-foot sur-

faced driving lanes and unsurfaced

siioulders. Realignment continued until

1937 when the final section was com-

pleted bctw een Mountain Pass and the

Nevada state line.

During the major construction in

the early thirties, horizontal alignment

w as greatl\- improved and aspiialt-cov-

cred, timber-decked t)ridges supported

(in timber piles were constructed over

the major stream channels. The nar-

row 24.5-foot \\idth of these struc-

tures contributed to the accident

record as traffic increased each year.

Shortl>- after World War II,' the

bridges were redecked and widened to

26 feet.

.Ml of the structures on the route

were reaching structural inadequacy

after 30 \ears service at the time they

were replaced with portland cement

concrete units when separate roadbeds

were constructed.

After the War
Little improvement other than rou-

tine maintenance was undertaken on

the route until after World War II,
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Parkinsonia trees have been planted in the median and along roadway

slopes between Victorville and Barsfow to enhance the appearance of the

freeway. These trees require no watering.

PICTURES

OF THE NEW

I

de. In the distance

s Halloran Summit.

I

All vehicles entering the state on Interstate 15 are required ta stop for an agricultural inspection at

this station near Yermo.

Native shrubs and trees were not disturbed by construction. From this point

near Halloran Summit, the roadway is visible for 7 3 miles as it dips down
to Valley Wells and rises toward Clark Mountain.

Roadside rest area at Halloran Springs provides shaded picnic tables, water,

and rest facilities for motorists.

16
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Division of Highways' maintenance crew used two Fordson tractors to tow a grader in 1924. The
Dodge at left is in "step" with those times.

'onsirudion near Cojon Summit in 1930, when the winding old road at the left was replaced on new
alignment. A crew of laborers is finishing excavation slopes.

An early view of an improved section of the

Arrowhead Trail after the ruts had been dragged
smooth and tire-puncturing rocks removed. Speeds

of 35 miles per hour could be attained.

CONTRAST
WITH THE OLD

A view of the unsurfaced Arrowhead Trail west

of Cronese Dry Lake in 1927. Rocks, removed from

the traveled roadway as tire hazards, are visible

at left.

iucn of the roadway excavation during early construction was accomplished with mule-drawn fresnoes.
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when in the early 1950's (as an interim

measure) most of the road was resur-

faced, the widtli of traveled way in-

creased, and surfaced shoulders added.

Conversion to expressway and free-

way was undertaken in 1953 in Cajon

Pass and was completed over the sum-

mit to Victorville in 1956. Relocation

around \'ictorville was completed in

1957. Oro Grande and Helendale were

bypassed in 1958, when major realign-

ment shifted the highway easterly to

a more direct route from \'ictorviile

to Barstow and cut 4.7 miles from the

distance between the two cities.

The highway was relocated south-

erly around Barstow in 1962 and north-

erly around Yermo in 1963. Baker

became the last community to be by-

passed with the completion of con-

struction in 1965.

Future Plans

Future plans for this route include

a realignment from Devore Road to

Cajon Summit which will decrease the

road's length by 1 U miles. The result

will be an estimated user's savings of

146,000,000 over a 20-year period.

Desert construction on Interstate 15

has been most notable for the length

of highwa\' constructed under each

contract. The 29-mile project between

\'ictorville and Barstow is the longest

cxpress\\a\" completed under one con-

tract in the state. Other desert projects

have ranged from 18 to 25 miles in

length. This route also has the dis-

tinction of containing the 1,500th mile

of freewa\- to be completed in Cali-

fornia.

Construction methods and tech-

niques have shown remarkable im-

provement since the first roads ^\•ere

completed with mule-drawn fresnoes.

F:irl\-day tractors gradually replaced

mules as power for towed grad-

ers which in turn were replaced by
motor graders for placing the "desert

mix" of the early 1930"s.

New maintenance stations have been

constructed at X'ictorville, Barstow,

Baker and Mountain Pass and existing

stations utilized at Cajon and San Ber-

nardino. Alodern living quarters are

provided at the stations at Baker and
.Mountain Pass as an inducement for

workmen to live in such remote areas

where living quarters would not

otherwise be available.

The original Arrowhead Trail fol-

lo\\ed a route between springs and
wells so that the average distance

from one source of water to another
uas usuall\- about 20 miles.

Water is still important for the

present-da\" motorist, as many cars

tend to overheat on long desert grades

during the summer high temperatures.

To assist the traveling public, safety

rest areas have been constructed

at Midway, Halloran Springs, and

Wheaton Springs with water avail-

able at all three locations. Rest rooms
and picnic ramadas were added
at Halloran Springs and Wheaton
Springs during the summer of 1965
and similar facilities will soon be
added at .Midway.

Future plans provide for additional

roadside rests at Cozy Dell in Cajon
Pass and at Sidewinder Road south of
Barstow.

To provide erosion protection and
to act as a screen between opposing
streams of traffic, every effort was
made not to disturb native shrubs and
bushes. Experience has shown that

many years are required for native

growth to reappear after it has been
distin'bed.

To enhance the appearance of the

freeway and relieve the desolate ap-

pearance, Parkinsonia trees have been
planted in the median and along the

roadwa\- slopes between \'ictorville

and Barstow. A tree-planting project
is also planned on the I3aker grade.

Traffic

Traffic volumes have increased

steadily over the years. The average
daily traffic has increased from few er

than 100 vehicles per day in 1926 to

6,500 vehicles per da\- in 1964 passing

the California-Nevada state line at

Mountain Pass. The highest volumes
occur on weekends, w hen dail\ traffic

has reached 10,000 vehicles.

SPOT CORRECTIONS INTENSIFIED
Before this section of Route 70-99

in Sutter County at right was \\idened

and a left-turn lane installed last

spring, motorists waiting to turn left

were endangered by traffic rounding

the bend behind them. This location

had been the site of 19 accidents in

the period 1961-64—most of which

were "rear enders." The Division of

Highwa\s has intensified its efforts to

identify and correct such points of

accident concentration that can be

improved by traffic engineering, in

line with increased national emphasis

on traffic safety.

Spot corrections are now established

as a specially financed category in the

annual state highway budget.

&
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:)hields Avenue Fresno Widens Street to

Four-lane, Divided Arterial

By DONALD M. WINTON, Assistant City Engineer, City of Fresno

The City of

Fresno, like many
DISTRICT cities in California,

has been trapped

for many years

with insurmount-

able street deficien-

cies, while handi-

capped with a

skyrocketing tax

tructure inadequate to meet these

eficiencies.

The Collier-Unruh Local Transpor-

ition Development Act which in-

reased the state gas tax one cent in

963 along with other highway user

jx increases has given Fresno and

ther cities, and counties, a shot in the

rin by providing more mone\' to chip

way at our many street needs at a

aster pace, bringing our street defi-

iencies down to a tolerable level.

A good example in the City of

resno is the recent widening of one

lile of Shields Avenue from Palm to

jlenn Avenues. The old road was

redominantly 36 feet between curbs

n 60 feet of right-of-way. Develop-

lent is light commercial and residen-

lal. The 1965 ADT (average daily

raffic) being 12,000 cars was causing

;rious congestion problems. By 1985,

raffic would increase to 18,000 cars a

[av. As a result, this project was num-
er one on the city's priorit\' list.

Four-lane Divided Arterial

The new construction is a four-lane

ivided arterial with parking provided,

fhe new right-of-way is 100 feet. The
imited landscaping, paid for by cit>-

unds, has encouraged property own-
rs to make similar improvements. The
esult is an efficient and attractive

treet.

Financing for this project began in

963-64, when the City of Fresno

)udgeted $295,000 for right-of-way

icquisition. This amount represents

he city's entire gas tax revenue avail-

ible for new construction for that

,'ear. At this rate the citv w ould have

Shields Avenue in fhe City of Fresno alter ils widening io a four-lane, divided roadway.

required two >-ears to budget suffi-

cient funds, using only the % -cent gas

tax revenues, as the project had R/\\'

costs amounting to $355,000 and con-

struction costs amounting to $180,000.

Because the new 1-cent gas tax reve-

nue provided the City of Fresno with

an additional $330,000 annually, the

city was able to construct this project

and another smaller project, one year

earlier. Future projects costing ap-

proximately $600,000 or less will re-

quire only one year of financing be-

cause of this new money.

Full Effect Not Yet Felt

The full efi^ect of the new legisla-

tion, however, has not as yet been en-

tirely felt by all cities and counties in

the State of California because of pro-

visions requiring matching credits to

qualify for the new 1-cent gas tax

revenues. To date most organizations

have been able to keep pace using past

expenditures and subdivider expendi-

tures as their matching money. This

backlog will be exhausted soon and

governmental units will have to use

general funds to equal the revenue

from the one cent gas tax.

In the case of the City of Fresno,

matching credits must be provided in

the approximate amount of $330,000

annually. Considering the estimate of

$130,000 to come from subdividers,

Fresno's general fund will then be re-

quired to expend an additional $200,-

000 per year for our matching share.

The anticipated availability of $850,-

000 per >ear for R/\\' and construc-

tion costs in the near future, as com-

pared to approximately $300,000 per

year that has been available in the past,

will enable the City of Fresno to triple

its street improvement program. Thus,

w ith the aid of the Collier-Unruh Act,

the City of Fresno is pressing towards

the goal of providing its citizens effec-

tive relief from staggering street defi-

ciencies. The motorists throughout

California will soon be enjoying

greatly needed road and street im-

provements, saving them millions of

dollars in time delay and decreased

accident experiences.
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The Ridge Route Consfrucfion History,

Future Plans Summarized

By HEINZ HECKEROTH, Senior Design Engineer and

BARRY COHON, Assistant Information Officer

DISTRICT

"I didn't get into

town very often

then, but my hus-

band used to go in

regular!)' either to

Los Angeles or Ba-

kersfield— at least

twice a year," said

Mrs. Mary Ralphs

of Gorman as she

recalled pioneer life in the northern

sector of Los Angeles County some

60 years ago.

Bakersfield was a day-and-a-half

trip north from their ranch by horse

and buggy, and Los .Angeles was two-

and-a-half days south, necessitating

stopovers at Elizabeth Lake and New-
hall. Now, Bakersfield is 45 minutes

away, and Los .Angeles just over one

hour via Interstate 5—and that time

will soon be cut even further b\- new

-^ud
i

•? j%
- H***-

An unidentified highway engineer pauses at Ralphs' ranch house at Gorman Station in this 1 9] 3 view.

The house, originaUy a one-story log cabin later covered with siding and enlarged, immediately ad-

joined the first Ridge Route. Later, the house vvos destroyed to make room for the 1933 realigned

highway.

h,.; C ..n ihc first Ridge Route highway. The timr '9f5
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ork on the Ridge Route portion of

ilifomias "backbone" road.

In the early da\s. Gorman was a

age stop near the summit of the

ng and tortuous north-south route

rough lonely ranch country. Later,

cept for occasional gyps>" caravans,

ary Ralphs recalls not seeing a hu-

an being outside her immediate

mily for many weeks at a time. She

ised eight children, all of whom re-

ain -within a few miles of the old

orman ranch. Fit and smiling at 83.

ary Ralphs today is the grand-

other of a family that plans to add

60-unit. two-story motel to the

staurant and other enterprises they

iw operate in the area.

Ridge Route History

The Story of the Gorman ranch is

:d to the history of the Ridge Route,

he state highway, when opened to

tomobile traffic in 1914. went right

St the Ralphs ranchhouse. The fam-

: was twice relocated when the route

as realigned in the "30"s and "40"s.

Livestock is still the primary- prod-

it of the area, but land development

increasing rapidly, spurred b\' the

irth\\ard expansion of Los Angeles"

etropolitan complex. In the Castaic-

n Francisquito Canyon vicinit\\

out 30 miles south of Gorman. S-4-

0-and-up homes are frequently pur-

ased before they are even built in

and neA\- tracts. A state college is

armed for the area.

Accelerating the development along

e Ridge Route are public works

ojects by the State Department of

'ater Resources and the Division of

ighways. As in the case of the W'cst-

ie Freeway through the San Joaquin

alley, the State Water Project's Cali-

mia Aqueduct parallels and crosses

e freeway. Two State Water Proj-

t reservoirs will be built in the

dge Route area to help bolster

uthem California's water supph".

e\" wiH also attract a large volume

recreation traffic to their shores,

istaic Resenoir terminal facility of

e \\'est Branch of the California

queduct and Pyramid Reser\oir will

en skirt Interstate 5. A huge tunnel

ill connect the two reservoirs.

The Gorman schoolhouse in 1913. The people on the porch ore not quite idenfiHable although Mary
Ralphs surmises that some are her children—because the white horse named Pluto wos their fransporio-

tion fa school.

A Vital Link

Since 1914. the Ridge Route has

been a vital link in California's high-

way net\\ ork. The "old old" highw ay.

still in limited use, wound through

the rugged mountains for over 48

miles and included so many curves

that a driver had to make more than

100 complete circles. In the "20's it

was still considered an example of

bold engineering but it proved inade-

quate to carrv" the traffic load of a

rapidl>- growing region.

This growth was directly reflected

in heavner motor vehicle traffic of all

t>-pes. particularly along this key

transportation link between the in-

creased agricultural and petroleum

production of the San Joaquin \"^alley

and the expanding industrial, com-

mercial and population development

south of the Tehachapis.

In 1933 a new. wider, and more

direct route (the Ridge Route Alter-

Four-horse Fresno scrapers gnaw their way
through the mountains for the original Ridge

Route in this photo taken June 24, I9J5.
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r
AERIAL PHOTOGRAPH

ON .OF RIDGE HOUTE

A vertical aerial of Ihe Tejon Summit area shows the present highway and a section ol the proposed

reo/ignment. tine with circles shows /ocofion of the Son Andreas Fault through this area.

natc) through Piru Gorge cut 10 miles

off tlic trip bet\\een Castaic and Lebec.

But increasing traffic, particularly

heavy trucks, soon began to strain the

capacity of this three-lane highway.

In 1940. improvement studies were

started but construction had to be

postponed until after World War II.

From 1947 to 1952 the route was

widened and modernized to a four-

lane expressway. By 1969 it will be an

eight-lane freeway with gentle curves

and an improved profile.

Planning

Planning and design studies for

converting the Ridge Route to full

freewa>- have been underway since

1955. In 1957-1958 the original free-

way concepts for the route from the

north cit\ limits of Los Angeles to

the Kern Count)- line were formalized.

Numerous supplemental reports pre-

pared since that time have modified

the original concept of six-lane initial

construction and eight-lane ultimate

construction. The design and con-

struction now underway features an

eight-lane Interstate freeway for the

entire 45 miles at an estimated con-

struction cost of 90 million dollars,

with a design speed of 70 miles per

hour using 3000-foot radius curves

and 4.5 percent maximum desirable

grade on new construction.

The freeway construction utilizes

various sections of the old four-lane

expressway in several ways:

1. Converting the existing express-

way to full freewa\- with a widened

right-of-way;

2. Using the existing expressway as

part of an adjacent and paralleling

frontage road system which will re-

vert to local control;

3. Using some existing express\\a\

as an access road to tlic Piru Creek

headquarters;

4. Converting existing expressway

to a one-directional freeway roadway

which would be coupled with a '

widely separated, newly constructed

freewa>- roadwa>- to carry traffic in

the other direction. At one location,

in the vicinity of the Five-mile Grade

north of Castaic, the roadways are

"reversed"— the new southbound

roadway will be east of the existing

expressway, which will carry north-

bound traffic—for reasons of safety

and economy.

The terrain traversed by the free-

wa\- varies from the relatively low

and flat Santa Clara River-Castaic

Creek Valley at an elevation of 1,200

feet to the relatively high and gentl\

sloping Gorman Creek Valley at an

elevation of 3,500 feet; from the

\^'cldon-Gavin Canyon Summit at an

elevation of 1,800 feet, just north of

the Los Angeles cit\- limits to the

Holland or, more properly, Tejon

Summit at an elevation of 4.200 feet,

near the Kern county line. It includes

14 miles through rugged mountain ter-

rain where the average elevation is

2,800 feet.

Land Use

Land use has been agricultural—

predominantly grazing in the Gorm.m

area—with some truck farming in the

Newhall-Saugus-Castaic area. The 14

miles in Angeles National Forest is

covered w ith dense low native growth

and is expected to remain in its natural

state under administration of the

United States Forest Service. The

Gorman area probabh" will continue

to be predominanrh- agricultural for

A map showing the new freeway interchonge ond seporotions between Sougus Junction ond Costoic ot

the south end of the Ridge Route.

22 California Highways and Public Works



number of years and therefore mo-
orist service developments will be

entered around interchanges.

Conversely, the Newhall-Saugus-

]astaic area might well explode with

nushrooming urbanization, a future

piil-over from Los Angeles" San Fer-

lando \'alley. Indicative is a popula-

ion of 4,000 in 1955, 17,000 today,

nd 115,000 predicted in 1985. Subdi-

ision grading no^\• underway, recent

omplction of a golf course near

iaugus Junction, the number of ten-

ative tract maps filed \\ith Los An-
cles County, and development studies

carted, are all barometers of this ex-

ected growth.

The recreational potential along the

oute will be greatly enhanced by the

onstruction by 1971 of the Castaic

Leservoir, the terminal reservoir of

he West Branch of the California

iqueduct of the State Water Project,

ncluded in the land acquisition pro-

ram for the reservoir is acreage to be

iiproved to serve the recreational

eeds of an estimated 12,000 people

er day. The lake formed behind the

30-foot high earthfiU dam will cover

n area of 2,600 surface acres, store

50,000 acre-feet of water and provide

4 miles of shoreline.

The second State Water Project

^servoir will be built in the Pyramid

.ock area of Piru Creek. The P\ra-

lid Reservoir lies entirely within

ingeles National Forest in a rugged

anyon. Its anticipated completion

ear is 1973.

Traffic Forecasts

Traffic forecasts reflect the antici-

ated urban growth of California and

le recreation potential of this area.

V'ithin 20 \ears, traffic on Interstate

is expected to increase 400 percent.

See table) Trucks will comprise

early 20 percent of the Average

)ailv Traffic and about 5 percent of

le peak hour traffic. At present, they

omprise about 15 percent of the traf-

c, with the bulk of this percentage

lade up of big rigs—four-axle or

lore.

The area traversed by this portion

f Interstate 5 furnishes a m.ajor traf-

c corridor as well as a major utility

Looking west along ibe Route 126 Freeway from its interchange with the Ridge Route (foreground). The
frontage road undercrossing is in the center. (See map previous page}

The new California Highway Patrol truck scales went into operation lost January near the Interstate

5-Route 126 interchange. (See map previous page)
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LIMITS:

o
1.1 miles to 4.1 miles north of Route 14 4.1 miles north of Route 14 to 1 mile south

of Santa Clara River

LENGTH:

TERRAIN:

INTERCHANGES:

5 miles

Canyon

None, 3 bridges

3 54 miles

Hilly farm land

Two now: Pico-Lyons Ave. and Soledad

Canyon Road;
One future: McBean Parkwav

BUDGET AMOUNT AND
FISCAL YEAR:

$7,500,000

1965-66

$J,500,000

1965-66

DESIGN CHARACTERISTICS: 70-m.p.h. 8-lane freeway 4.6% max. grade,

3000' minimum radius curves, .separate road-

ways using a 60' median. Extensive modifica-

tion of Gavin Canyon drainage system

includes several major transverse and longi-

tudinal culvert and open channel installa-

tions and numerous minor culvert crossings.

Major roadside rest includes parking for 20

cars and 4 trucks plus picnic and comfort

facilities.

Alignment and profile based on 70-m.p.h.

standards using separate grade line with 60'

median. Stage construction for minimum
traffic interruption. Portions of existing ex-

pressway roadway near Pico-L>ons will be

frontage road. Major contract items include

1,000,000 cubic yards of roadway excavation.

Drainage uses cross culverts to perpetuate

natural drainage pattern.

STATUS: Under construction Under construction

TARGET DATE:

PROJECT ENGINEER:

CONSTRUCTION ENGINEER:

Mid-1967

Bob Allen

•Mike Sturgeon

Mid-1967

Bob Allen
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©
0.8 mi. so. of Saugus Jet. to 3.1 mi. so. of

Castaic

0.4 mi. so. of Castaic Creek Bridge to 1 mi.

no. of Parker Road.

©
0.4 miles to 6.8 miles north of Parker Rd.,

Castaic

3.3 miles

Rolling hills

Interchange at Saugus Jet. and Castaic Jet.,

plus initial phase of interchange benveen
Route 5 and 126. Also structures over

S.P.R.R. and Santa Clara River

4 miles

Flat river plains

Hasley Canyon Road, Parker Road, and
\"iolin Canyon Road.

6.4 miles, including the famous 5-mile grade

Mountainous

None

55,600,000 $5,000,000

1966-67
512,000,000

1965H56

Old 4-lane expressway resurfaced and re-

linquished to L. A. County. .Major weigh
station and brake inspection station for

northbound trucks.

Conversion of present 4-lane expressway to

full freeway, using 70-m.p.h. design stand-

ards, 3000' minimum radius and 36' median.

Existing roadway in 5-mile grade to be re-

constructed on existing alignment to serve

northbound traffic. New roadway to be con-
structed on east side of Marple Canyon for

southbound traffic. This will produce an
"English st>-le" road with up to a 2000"

median.

Completed.

Opened to traffic Dec. 22, 1964

Design nearing completion Late design stage

Billy Hunter & Ken Hintzman

R. .\I. Innis

Spring 1968

Ken Hintzman

End of 1968

Vince Ramirez
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LIMITS: 6.9 mi. to 12.3 mi. north of Castaic 12.3 mi. north of Castaic to 10.3 mi. south of

Rte. 138

LENGTH: 5.4 miles

TERRAIN: .Mountainous

3.6 miles

Mountainous

INTERCHANGES:

BUDGET AMOUNT AND
FISCAL YEAR:

DESIGN CHARACTERISTICS:

\\'arm Springs Rd.

$7,800,000 in '65-66

54,600,000 in '66-67

1st stage: grading and substructures for ulti-

mate 8-lanc fwy. with minimum 36' median,
split roadway through a portion, minimum
3000' radius curve. Old roadway will be re-

linquished to county. .Maximum grade: 4.2 „

None

$9,500,000 in '65-66

$6,000,000 in '66-67

1st stage: grading and structures for ultimate

8-lane fwy. with 36' median and 3000' radius

curves, including large arch culverts of spe-

cial design at Cherry Canyon, .Mien Canyon,
Posey Canyon, and Liebre Gulch.

STATUS:

TARGET DATE:

PROJECT ENGINEER:

CONSTRUCTION ENGINEER:

Under constr.

Bob Allen

John Byrne

27!d stage: Paving 6.8 mi. No. to 13.2 mi. no.

of Parker Rd., Castaic. $3,500,000 in '67-68

Open in early 1969

Ken Hintzman: Project Engineer.

Under constr.

Bob Allen

Ken Mock

2ii,J stage: Paving, 13T2 mi. of Parker Rd. to

6.7 mi. so. of Route 138, 6.4 miles in length,

53,200,000 in "67-68. Old road to be relin-

quished to county upon completion of pav-

ing of freeway.

Open in early 1969

Ken Hintzman: Project Engineer.
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f^ws^^^^

GORMAN

10..? to 6.8 mi. south of Rte. 138

3.5 miles

Rugged mountains with cuts and fills up to

300'

None

55,400,000 in '65h56

53,200,000 in '66-<57

1st stage: grading and structures for new-

alignment with 3000' radius cunes and
grades not exceeding 3.6%.

Under constr.

Hank Harney

John Aluhich

6.8 mi. so. of existing Rte. 138 to 0.6 mi. no.

of same; and Rte. 138 fw>-. from Rte. 5 to

2.1 mi. east of 5

Rte. 5—7.4 rmles

Rte. 138—2.1 miles

Movmtains and high meadow

Hungr\- ^'allev

Lake Rd.

59,400,000

1965-66

8-lane freeway on present alignment; uti-

lizing portions of existing ppc pavement;

stage construction will maintain 2 lanes traf-

fic in each direction. Route 138 is 1st leg of

.Metropolitan bypass. Inside the interchange,

175 acres will be developed for commercial
purposes.

Planned to open by end of 1967

Charles Strand

LEBEC

'*/dt)

©
0.6 mi. no. of Rte. 138 near Gorman to

Cuddv Creek Bridee in Kern Counr\-.

3.8 miles

Top of ridge

Road Rte. 138 and Quail 3 bridges

55,900,000

1965H56

8-lane freeway with 22' median and 2600'

maximum radius curves. Massive detour pro-

visions during construction. San Andreas
fault requires lowering grades at summit bv
50'.

Under constr.

Late 1966 opening.

RoUand Marino

Bob Innis
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Scenic Piru Gorge showing the existing route and, to the right, the projected new route for tntenlate 5.

loofcing north from tiefare Gulch along the existing Ridge Route with the projected new roufe indicated

by the brolcen line (upper right).

route for overhead transmission lines,

natural gas lines, and oil lines. Numer-
ous utilit\' relocations along the route

are necessary because of the new free-

way location.

In Angeles National Forest, utility

relocation design solutions and con-

struction activities were subject both

to the state's encroachment policies

and to the Forest Service Special Use
Permit procedures. Utility relocation

is a major right-of-way expense,

amounting to S4.5 million and involv-

ing 60 separate agreements with no

less than 10 individual utilit) com-

panies.

AVERAGE DAILY TRAFFIC ON INTERSTATE 5

Predicted for

In 1964 Location 1985

24,000 Wcldon Canyon Summit 90,000

20.000 Castaic Junction 60,000

15,000 Tcjon Summit 60,000

The United States Forest Service

cooperated fully in negotiating for

freeway right-of-w a\ through tlic

Angeles National Forest. A normal

right-of-way width of 800 feet was

required, and widths up to one-half

mile are necessary to contain tlic

largest cut and fill sections. Concern

w as expressed by the forest service in

regard to fire prevention, erosion con-

trol, and aesthetics as pertaining to

protection of natural grounel cover.

Therefore, an extensive fire pic\ en-

rion plan has been included in the

planned appropriation for freeway

right-of-wa\'. Erosion control mea-

sures include obliterating all construc-

tion and service roads after con-

struction (unless required for fire

protection purposes), extensive seed-

ing antl straw placement on new
cmbanknienr slopes, and massive liissi-

pators at drainage outlets to return

the accelerated flow to natural stream

velocity.

Location and Design

The planning studies for routing the

Interstate 5 Freewa\" were conducted

in two parts: from the north city

limits of Los Angeles to Parker Road
near the communitv of Castaic, and

from Parker Road to the Kern count\-

line. These studies were preceded by
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earlier ones on locations through the

mountains and over the Tejon Sum-

mit.

Three possible alternate crossings of

the summit were chosen in addition to

the one now being reconstructed. All

crossings \\ ere planned with stress on

the importance of reducing the old 6

percent grades in order that user costs

could be reduced. Originally included

was a study of a 9,600-foot-long tun-

nel with 3 -percent maximum grades.

The latter proposal was found imprac-

tical from an economic standpoint.

The proposal to lower the summit

elevation near the existing expressway

alignment was discussed at a public

hearing in Gorman in June 1961. cov-

ering the stretch of highw a\" between

9.5 miles south of Gorman and the

Kern count\- line. The remaining

length, to Parker Road, was the sub-

ject of two public hearings in Castaic

in Januar\' 1962 and .March 1964. Re-

location around the federal power
withdrawal areas in Pii"u Creek was

discussed along with the possibility of

using the existing expressway for

northbound traffic and building a new
roadway for southbound traffic to the

east, at what is commonly known as

the Five-mile Grade, just north of the

community of Castaic.

The results of studies between the

north city limits of Los Angeles and

Parker Road were discussed at a pub-

lic hearing in Castaic in 1957. The se-

lection \\as predominantly a recon-

struction of the existing expressway,

with minor relocations planned be-

tween Saugus and Castaic Junctions.

Design

For design purposes the route has

been segmented into 12 major proj-

ects. (See map and "Ridge Route at a

Glance").

These projects include the con-

struction of two major freeway-to-

freeway interchanges (between Route

5 and Route 126 near Castaic Junc-

tion; and Route 5 and Route 138 south

of Gorman), as well as 13 local inter-

changes.

Alignment and profile standards

necessitated numerous large cut and

embankment sections with the at-

tendant excavation of 50 million cubic

\ards of material for the 12-mile re-

location through the National Forest.

Roadside Rests

Portions of Interstate 5 Freeway

are included in the State Scenic High-

way S>stem, and special provisions for

travelers are included in the design.

On the section betAveen the Route 14

Interchange and Lyons Avenue, a

safet\" roadside rest is planned for Los

Angeles-bound traffic. This rest area,

will include parking spaces for both

automobiles and trucks, with picnic

and comfort facilities, and will also

afford visitors a convenient oppor-

tunity to consult their road maps be-

fore entering the Los Angeles metro-

politan area.

Drainage

Drainage has been a major con-

sideration in design. A problem im-

mediateh' south of the community of

Castaic has been recurrent flooding of

frontage road and expressway road-

\\a\s due to large volumes of sand

washed down from hills immediateh-

west of the proposed freeway loca-

tion. Culverts have periodically be-

come plugged because of transported

sediment deposits at and above their

entrances as well as poor outlet con-

ditions. New construction proposes

three debris basins at the most trouble-

some canyons for storage of material

carried 1)\" the w aters. Passage of the

clear flow through enlarged freeway

culverts should alleviate this problem.

The existing Ridge Roufe ioolcing north from Paradise Ronch with the projected relocation shown by the

farofeen tine (upper right).
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Silent connons sleep under spreading shade trees at old Fori Tejon. Once a military post, the fort is now a State Historical Park and one of the most colorful
landmarks along the Ridge Route.

Rolling horse and cattle country north of Castaic still has not felt the urban push but the land these horses graze on may soon be too valuable to keep them
there. The view is west toward the present highway.
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The Ralphs' ranch house today overlooks massive construction acHvily on rhe new Inlerslale 5 Freeway. Mrs. Mary Ralphs stands in the front yard.

Extremely high cuts and fills in the

National Forest area required special

design at seven locations, including

six reinforced concrete arches and one

multibarreled structural plate pipe.

These seven locations were the sub-

ject of an extensive material founda-

tion investigation \\ hich resulted in

recommendations for bedding, pro-

file grade and alignment which would

minimize difi^erential settlement for

the concrete arches. In all, some 69.1

million cubic yards of earth will be

moved in constructing these 45 miles

of freeway. This is 21 percent more

thcni the figure of 54.2 viillioii cubic

yards moved to construct the Aszian

Dimt.

The multibarreled structural plate

pipe mentioned above is located in

Apple Canyon. This installation was

considered the only feasible solution

to offset the extreme differential set-

tlement expected. The 140-foot fill

requires specially fabricated heavy

plates. Instrumentation at this culvert

is contemplated in order to measure

settlement and embankment pressures,

to verify design theor\- in practice.

Trucks

Included in the high\vay design

were provisions reflecting the heavy

volume of trucking which the route

\\ ill carry, not only weighing stations

A\hich will be operated by the Cali-

fornia High\\"ay Patrol, but also areas

\\ here truck drivers can conveniently

check their loads and their brakes and

other equipment at the top of long

downhill grades.

The southbound \\ eigh station will

be located within the interchange area

with Route 405 (San Diego Freeway)

near San Fernando. The northbound

one, combined with an inspection

area, was recently constructed be-

tween Saugus and Castaic Junction.

One of the inspection areas for

truck drivers will be constructed

north of Castaic at Whitaker Summit,

in advance of the five-mile south-

bound 4 percent downgrade. At Hol-

land Summit, north of Gorman, grad-

ing will include provision for a future

roadside rest complete with truck in-

spection facilities. An area for load and

brake inspection was provided earlier

in advance of the Grapevine Grade in

Kern Counr\-.

Summary

Designing an 8-lane Interstate free-

w ay to serve the country once crossed

in four back-breaking days by horse

and wagon has involved cooperation

with all the usual public and private

agencies, plus the State Department
of Water Resources and the Forest

Service. Planners have been presented

with geological challenges b\" its

highly differentiated landscape and its

proximit\ to the San Andreas Fault.

And. the construction phase has been

approached under the pressure of a

constantly mounting volume of traffic,

both commercial and private.

The first 50 years on the Ridge

Route w ere the hardest. Now, as the

second half-centur>- is entered, ob-

scure places with picturesque names

like \'iolin Saddle, Grasshopper Can-

\"on, and Hungry \'alley, will soon

become familiar and highly accessible

locations.
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"a renaissance in engineering"

creating

space age

highways

California Highways and Public Works

September-October 1965

One expert recently said that highway engineers have as much

need for modern computers as those working in the space in-

dustry. In California, where the Division of Highways has been

using data-processing equipment since before World War II, this

is becoming more apparent each year.

Back in 1957 when there was some concern regarding a short-

age of engineers, Harmer E. Davis, Director of the Institute of

Transportation and Traffic Engineering of the University of

California, pointed out that the day of the computer had arrived,

and observed: "You might say that we are now in a position

to do for the drudgery of highway engineering what power

equipment has done for the hand labor of highway construction.

As one speaker remarked, these technological improvements 'can

make the engineer the master of his tools rather than the slave

of his calculations' . . . Here is a renaissance in engineering."

renaissance grows

Today, some eight years later, this "renaissance" is stronger

than ever. The machines are doing most of the routine tasks in

accounting, and compiling great masses of traffic data. They

can compute earthwork quantities, vertical alignment, route dis-

tances, areas, "traverses," and even draw cross-sections of road-

ways at any point specified. The engineers, freed of these detailed

chores, are now able to devote their time to broader aspects of

engineering.

In the fields of urban planning, for instance, complex studies

such as the "LARTS," or Los Angeles Region Transportation

Study, would be literally impossible without computers to do

the incredible number of detailed computations required. This

study, a continuing one involving 5 counties and 122 cities, seeks

to analyze the movements of nearly 8,000,000 people who live
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in 568,000 apartments and more tlvin

two million houses spread over 5,776,-

000 acres. Tlic.\- own 3,437,000 auto-

mobiles and require the services of

409,000 trucks to keep them fed, shel-

tered, and happ\'.

With 5 'A million slots into w hich

to drop information, organizing and

computing the totals would require

thousands of emplovees, a huge build-

ing or series of buildings, and months
or possibl\- years of work. With com-
puters which occupy a few hundred

square feet of floor space, the infor-

mation can be transferred to punclicd

cards and fed into the tin\' niagne-

tized-iron, doughnut-shaped coils of

the mcm()r\- banks. When the study

is complete, it will return the informa-

tion in a few hours, all neatly organ-

ized in an\- arrangement which has

been directed.

trip analysis

In this case riie coiviputcrs reported

prixatc \chicles in the stud\- area make
12,342,000 trips, and the 409,000

trucks make 1,803,000 trips, for a total

of S4,541,000 vehicle-miles each day.

The computers further indicated

\\ hich \\ ere shopping trips, work trips,

and "other." Also shown was average

\chicle occupancy, which \arics w itii

the t\ pe of trip. Work trips have the

lowest average occupanc>'— 1.2; while

understandably, recreation trips arc

highest.

From the data which ha\c been

stored in them, the machines can pro-

vide all sorts of additional information

for special charts and studies; such as

median age, median incoiue, popula-

tion density, and distribution of com-

mercial and residential units. Without

computers each set of statistics such

as this would require a labniMous file

search on the part of hundreds of

workers. The machines can furnish it

in a few hours b\- drawing it in pre-

arranged order from their memory
banks.

When all these figures are in, a

"model" can then be constructed,

l-rom this many other figures can be

inrcipolated such as 20-\ear prcdic-

tiiins on land use, population dcnsit\

,

cars owned per famih'. and other in-

formation vital in the stud\ of high-

wa\ networks.

rapid transit too

l-'uture estimates will consider not

oiiIn \ehicular trips, but also take into

account possible diversion of trips into

rapid transit s\stems. In other words

the computers will analyze the

changes in "people movements" in the

turn re should new modes of travel be-

come axailablc and popular.
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in of night . . .

out the next morning.

The machines have for some time

proved of great value in the field of

right-of-\\a\' engineering calculations.

Only a decade ago this portion of

highway planning was a precise but

time-consuming operation which kept

dozens of young engineers occupied

in each district, not only computing

the areas involved, but also checking

on each other's calculations.

A "traverse" or trigonometric com-
putation of boundaries enclosing an

area of land, when done b\- a human
mathematician, and checked by an-

other, ma\' take anywhere from one to

several hours; the computer does it in

a few seconds, and so accurately no

checking is needed. The only vertifi-

cation needed is a recheck on the data

supplied the machine.

deeds and condemnations

Last \car the Right of Way engi-

neering staff used traverses to prepare

9,000 deeds, 9,000 appraisal maps, 4,500

condemnation descriptions, 1,000 de-

scriptions of abandonment and relin-

quishment maps, and 1,800 director's

deeds.

In modern bridge engineering, com-

puters are used in many \\a\s. Traverse

computations have many applications

in design of structures, as do the com-

plicated mathematics involved in ver-

tical alignments. There are many spe-

cial programs—test, experimental, and

unique problems—which require spe-

cial machine setups outside the routine

approach.

Obviously, structural analysis in

general offers a multitude of oppor-

tunities for using the machines to do

the repetitive and lcngth\' calculations

involved. A prestressed concrete girder

understandably takes its load in a dif-

ferent manner to that taken b\ a steel

beam. A steel beam which is physicall\'

joined to a concrete deck above be-

comes a composite beam which has dif-

ferent characteristics again. All of these

structural elements have "moments,"

or tendencies to bend, which are dis-

tinct from the others in qualit\' but

not in direction, since all are subject

to compression, twisting, and tension.

These forces and moments have

been measured and calculated for most

known substances, so that their deter-

mination is a function of their volume

or thickness or depth or length or other

limiting factor. Since moment varies at

everv point between the center and

ends of a span, the calculation of the

correct size of a given material to carry

a required load is a detailed, time-con-

suming problem. Today, computers do

problems of this sort with ease and in-

finitch' faster than a man can do them.

stresses, loading, settlement

Important calculations such as frame

analvsis, to examine structural behavior
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under niaiiv dilfcrcnt loading condi-

tions, can be computed in a matter of

seconds. Problems regarding influence

lines, tunnel and arch stresses, force

and concrete strength of prestressed

girders have been programed for com-

puter solution. From the data furnished

by the machines, engineers can esti-

mate total settlement of bridge ap-

proach fills or compute volumes of ex-

cavation for bridge abutments and

piers.

Traverses arc used in the horizon-

tal layout of a structure, and one struc-

ture may require hundreds of such cal-

culations. The length of the straight

girders needed to carry a curved road-

way is one example. Tiiis is even more

complicated when the curved structure

is "sk'cwcd." All sorts of traverse prob-

lems are involved in the location of

points for various construction pur-

iioscs w hich relate to each other.

Computers also are becoming in-

creasingly important in all phases of

highway design. The omnipresent tra-

verse is again a constant problem, in-

cluding many with three or more
courses, or sides, with at least two un-

knowns. These calculations were once

the province of \()ung engineers who
had to work them out, but the head-

quarters office machines handle them
now for all the districts. Service is

about the same as for modern film de-

veloping. When the requests come in

at night, they go out the next morning.

In the design of cut and fill sections

for highways, there has always been a

great amount of time-consuming com-

putation involved in the development

of cross-section plots, planimetering

cross-sections, areas, and the calcula-

tion of quantities. Until a few years

ago, this work was done by engineer-

ing personnel. Today the computer

completes a cross-section in a few sec-

onds.

man-hour savings

The traverse pr{)gram is very popu-

lar. Usage varies greatl\" from month
to month, but more than 210,000 tra-

verse courses are computed monthl\-

at an estimated saving of three man-
minutes per course, resulting in savings

in the neighborhood of 10,000 man-
hours monthly.

In 1964, a study which compared
certain freeway traffic routing pro-

cedures showed the cost of manual

routing was $.^,500 and mechanical

routing $1,044, a saving of nearlx'

$2,500 per assignment. Of particular

importance was the reduction of map-

ping and coding time—74 man-days

reduced to 18.

A major advantage of the mechani-

cal routing procedure is that the rout-

•r
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The atiistry of fhe

computers is shown by fhis

machine drawn
earthwork cross-section.

ings are consistent. In manual routing,

where usually more than one person

is doing the work, inconsistencies natu-

rally can occur.

new accident analysis

Accident information has been col-

lected and studied for years, and any

suspicious clumping of accidents on a

specific section of road is immediately

investigated. A new and more sophis-

ticated accident analysis is being de-

veloped in a special project now under

way at headquarters. Statistics on the

120,000 accidents now occurring in

California annually are being fed into

the computers to get information on

a statewide basis in many categories.

Tabulations are being made available

which will aid in the identification, pri-

ority rating, and analyses of accident

problem locations.

In the early thirties, before the com-

puter age, the Highway Planning Sur-

ve\' Department (now the Urban Plan-

ning Department) was using machines

to process statistical data in punched

cards. In addition to research projects,

machine tabulating methods were used

to assemble traffic data, such as origin

and destination statistics, into mean-

ingful reports. Gradually, the division

turned from handling a relatively small

amount of statistical and traffic data.

Diagram superimposed

on photo is one drawn by
machine showing

maximum positive and
negative moments.



new fools . .

to meet new needs.

to more ambitious demands for proc-

essing great volumes of data through

complex and high-speed calculation.

Between 1954 and 1957, the division

acquired two IBM 604 calculators and

then two IBM 650 computers. The de-

signed capabilities of these machines

provided the means to create a system

which solved such engineering prob-

lems as traverse calculation and earth-

work quantities.

machine orientation grows

Thus, by 1961, when the second gen-

eration computers were available, the

Highway Planning Surve\- Depart-

ment was well established as a machine

j
oriented installation. By this time also,

the machines had taken over iiian\- ac-

counting calculations.

Since 1961, the division has acquired

two IBM 1401 computer systems, an

IBiM 704 computer system, and IBM
1460 computer system. These comput-

ers not only handle such routine mat-

ters as statistical, accounting, and man-
agement reports but assume a much
larger role in traffic assignments and

improved engineering calculations.

In the latter part of 1962, the con-

sulting firm of Price, Watcrhouse &

Company was retained to analyze the

division's organization and systems

and to make recommendations which

would optimize the efficiency of the

division through electronic data proc-

essing. The accounting system of the

Division of Highways was assigned top

priority in this study. The consulting

firm was directed to study the ac-

counting system, data transmission,

management reports, EDP organiza-

tional structure, new EDP applica-

tions, and recommend an overall elec-

tronic data-processing system.

After a comprehensive study. Price

^^'atcrhouse provided detailed reports

in 1963 which not only proposed use

of EDP facilities for preparing cur-

rent concise reports of cost and phys-

ical status, but also proposed an organ-

ization reappraisal by pointing out

that a data processing department is a

general service department which

must meet the needs of a w ide range

of operating units.

computer department

As a result of these recommenda-

tions, the Computer Systems Depart-

ment was established in 1964. It is ad-

ministered by a principal highwa\

engineer, who reports to the Deputy
State Highway Engineer, Administra-

tion.

Included in the department is an

Advance Planning and Research Unit

composed of engineers and statisti-

cians with electronic data-processing

experience who review and evaluate

the procedures of the division to sec

how these procedures can be helped

by the use of computing equipment.

This unit develops new computer

uses in the fields of highwa\' engineer-

ing and management which would re-

sult in rime and money savings in the

division's operations. Essentially, this

type of work is systems analysis,

which includes defining the problem,

reviewing and anahsing existing prac-

tices, dc\cl()ping and testing new pro-

cedures, and instructing and training

personnel to put the procedures into

effect.

The computer industry has made

giant steps forward in machine design

and capacity. Generally speaking,

computers today fall into categories

of first, second, or third generation

depending on whether their internal

components arc tubes, transistors, or

microcircuitr\'. Simply stated, micro-
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circuitrv' means miniature electronic

circuits. These latest machines are

capable of far greater speed than the

computers we now possess.

Realizing the increased potential of

this contemporary equipment, the

Computer Systems Department has

just completed studies looking toward

the division's acquisition of a third

generation computer.

for the future?

The impact upon our data process-

ing systems by third generation com-

puters cannot be foreseen or defined,

but it is bound to be significant. Cer-

tainly a greater degree of automation

will be possible which will mean faster

service to the user at cheaper cost.

Most challenging, however, is the

prospect of more sophisticated appli-

cations because of such features and

increased capacity and overall capa-

bilities.

One important innovation, called

time sharing or multiprograming,

would allow each highway district to

submit problems directly to the com-

puter and receive solutions back in a

short span of time via a district data-

processing section. Equipment already

developed would make it possible to

equip each district console with a

cathode ray tube repeater hooked into

the main system in Sacramento. What-
ever the operator types on the con-

sole shows in the tube, and he can

check his work before releasing it into

the system. On the simpler questions

he can have a reply virtually instan-

taneously.

Equipment also available could pro-

vide the means for telemetering traf-

fic data from all highways and free-

ways into a computer. The I.B.M.

Corporation currently has a research

project underway in San Jose to col-

lect information on this type of use.

Loops buried in the pavement count

the traffic and speed of the traffic, and

control the traffic lights.

electronic trafTic police?

This t\'pe of control was not pos-

sible with the older type computers

used in traffic control, for they could

not differentiate speeds. If traffic

jammed and began to move very

slowly, the machine thought things

were going fine, because it was only

getting a few signals per period. Digi-

tal computers recognize traffic slow-

downs and can be coded to take ac-

tion. It is possible that in the not too

distant future such machines will con-

trol freeway traffic, closing and open-

ing ramps, and establishing speed

control.

The new equipment should also give

much more accurate and detailed traf-

fic counting. Machines cannot only

be used to count traffic and analyze

its speed, but it is possible to hook

up any number of counters to a cen-

tral control via telephone wires. At
desired intervals, and varying for each

station if it is of value, the control

station can "telephone" the counter

on a conventional phone number and

ask it for its count since the last call.

Intervals can be as short as five min-

utes or less.

These are a few of the applications

of modern electronic data processing

to major highway problems, and a

hint of some of the things to come.

New applications are being discovered

daily. In an industry which has gone

from the marvel of the vacuum tube

computer of a generation ago, to the

miracle of today's microcircuit ma-

chines, infinitely more compact and

infinitely more versatile, any attempts

at specific long-range prophecy would

be naive.
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-8 East of El Cdjon

DISTRICT

11

San Diego is now
tlic tliirti largest

cit\- in California

witii a population

of 641,000. There
is an adciirional

600,000 population

in the adjacent
communities.

This rapidl\' c.\-

pantiing metropolitan area is located

in the extreme southwest corner of the

By F. H. KREFT, Resident Engineer

state. 1 iiis location contributes to huui

transportation problems, as traffic is

limited on the west by the Pacific

Ocean and on the south b\- the Inter-

national border. The greatest number
of commodities and people are trans-

|)()ited u[)on highways to the north aiuj

to the cast.

The major arterial highway to the

cast is interstate 8—an important part

of the interstate highway system. This

toolring west on Interstate 8 towards El Co/on showing the connection with Business 80. In the lore-
ground is the Greenfield Drive interchange and Broadway undercrossing.

hiyliwax traverses San Diego and Im-

perial Counties, a distance of 180 miles

before reaching the Arizona line at

Yuma.

This route provides access to a sea-

port for the Imperial \'alley, one of the

largest agriculture producing centers

in the nation. Construction on this

route is complicated by mountains,

deserts and vast distances.

By 1V72 it is expected that this ar-

terial w ill be completed through these

two counties at an approximate cost

of 200 million dollars.

Eleven Jobs Completed

Previous years saw the completion

of 11 construction contracts on In-

terstate 8, providing an unbroken 1"

miles of freeway from its western ter-

minus at Interstate 5 (US 101) in the

Old Town area of San Diego to the

eastern edge of the City of Fl (iajon

at a total cost of 30 million dollars

(seethe 1961 September-October issue

of (!,rlifuniiii HighiViiys lIi/J Viihlic

Wuiks).

This year has seen the completion

of another four-mile segment of this

freewa\- easterly to Lake Jennings

Road. This section proxides a direct

route in and out of El Cajon with a

saving of time and distance. It features

the elimination of both the "Tunnel

Hill" grade and flu- ti'artic bnttleneck

at (ircenfield Dri\c.

Work began on this segment in De-

cember 1963 with the award of a con-

tract to the Dale\" Corporation. \\'ork

was completed in July 1965 at a cost

of 53,446,265. The contract was de-

signed anil constructed for ultimate

eight-lane de\elopmcnt. However,

only tour lanes were pa\cd at this time.

Excavation Furnishes Subbose

Ro.ulway cmlninknient aiitl aggre-

gate subbase toi' the conti'act were



LAKESIDE

( INTERSTATE ROUTE -8 )

^^7 Business-80

EL
CAJON

A tour-mile section of freeway west of Lake Jennings Road was completed

tf)e road is now under construction.

July. The section east of

obtained from road\\ay excavation;

1,590,000 cubic \ards of roadway ex-

cavation were required. Considerable

amounts of this excavation could be

moved ^\•ith conventional rubber-tired

earthmovers, more than one-third of

the excavation was rock and required

drilling and shooting. The rock work
was so extensive that more than a year

was required to complete the roadway

excavation.

Most of the excavation could be

hauled without interference to the

traveling public. The small portion

that was hauled across existing High-

way 80 required considerable traffic

safety precautions to protect the mo-

torists. Two flagmen were stationed at

the crossing and they were equipped

with two hand-operated, battery-pow-

ered eight-inch stoplights. Crossing

was limited to weekdays between 8

a.m. and 4 p.m. to further eliminate

inconvenience.

The largest percentage of the rock

excavation came from the "Tunnel

Hill" cut. This cut was over 120 feet

in height and featured 1:1 cut slopes

with a 20-foot-wide bench 50 feet

above the shoulder. The cut slope

above the bench on the south side of

the highway was not stable and re-

quired laying back to a slope of Will.

Tunnel Hill Problem

"Tunnel Hill" had previously been

a problem to the motoring public. The
steep grades and narrow width of the

September-October 1965

existing Highway 80 over this hill had

become a major traffic bottleneck.

Elimination of this grade and the in-

tersection at Greenfield Drive is re-

sponsible for a time saving of approxi-

mately 5 minutes for trucks traveling

Interstate 8.

Construction of the drainage facili-

ties and bridges was performed simul-

taneously with the roadway excava-

tion. Seven reinforced concrete box

culverts were required, including one

444 feet long across Los Coches Creek.

Three "tee" girder bridges were built

on the contract. Two bridges simply

span cross streets at Broadway and Los

Coches Road. The bridge at Green-

field Drive was part of a full-diamond

interchange. Embankment construc-

tion at the Los Coches Road Under-

crossing provides for future develop-

ment of a diamond interchange when
traffic warrants.

Superintendent for the Daley Cor-

poration on the contract was Robert

Cadwell and project manager was

Harry Muns. The writer was resident

engineer for the Division of Highways.

Glen Carver was the Bridge Depart-

ment representative.

Two projects are presently under

contract to the east of Lake Jennings

Road. Upon their completion in 1966

another six miles of Interstate 8 will be

improved to freeway standards.

Loolcing west on Interstate 8 toward the Los Coches Road undercrossing with adjacent grading for

future interchange. Beyond is the Tunnel Hill cut.



Statistical Specifications?
Analysis Phase of Quality Control Study Raises Many Questions

By JOHN L. BEATON,' Materials and Research Engineer

During rhc past \ear, California has

cooperated with the U.S. Bureau of

PuhMc Roads in their regional work-
shop stud\' of quality control. The
purpose of this stud\- is to niakc a

statistical analysis of highway mate-

rials control tests and to develop sta-

tistical specifications for control of

construction. Several states are in-

volved in this study.

When \\c started our program, we
came to the conclusion that it \\as

really a two-part study. The first part

> onsists of statistical surveys of spe-

cific construction items. This part

would rc(]uirc planning, time, and

staff, but would not present an\' great

difficulties.

The second part, the preparation

and evaluation of statistical specifica-

tions, wc felt would be a more com-

plicated subject. This would rccjuire

a long, serious look at the data col-

lected in these sur\e\s and a close

studv of present practices. It would

also lead us into an area where we
have limited experience and so must

move forward slowly and onl\' as

experience is gained.

Items Included

The construction items included in

our surve\- are as shown below:

Construction Items

1. I[na(l\ia>- Kmtiatikment

2. I'nlrcatcil Base Material

3. Subbasc Material

4. Cement Treated Base

5. Structural Concrete
Aggregate

6. Plastic Concrete

Tests

a. Kelatlve Compaction Test

a. Sieve Analysis

I). .Sand Equivalent

c. R-value

a. Sieve Analysts

t). Sand Equiv.ilent

e. R-value

a. Determination o( Cement
Content

a. Sieve Analysis

b. Sand Equivalent

c. Cleanness

a. Slump of PCC
(Krily Ball Method)

' Condensed from a paper delivered before tiie

Conference on Research and Development of

Quality Control and .Acceptance Specifications
for Materials and Construction using Advanced
Technology, Bureau of Public Roads, Washing-
ton. n.C. .April 5-7. 1965.

^. A
Norman Schmauiz of the Bridge Department prepares concrete aggregate samples tor stiipment to the

District Laboratory. Samples shown represent approximately 1,200 tons of aggregate.

In addition to the samples taken in

the field, wc are also analyzing certain

laboratory data we have on file for the

foUowinu items:

Construction Items

7. Portland Cement

8. Corruealcd Metal Pipe

9. Paving Asphalt

Tests

a. Expansion in Water and
Cnntraction in Air

(Mortar) Calif. Test
Method No. .127

a. Tliickness of Galvanizing

a. Penetraliiin Test

The field sampling and testing in-

volved in our program was carried

out by the various districts and the

Bridge Department. However, it was

independent of and in addition to the

noinial job control. The items were

not statistically analyzed until after

the operating job personnel had indi-

cated them to be acceptable. The men
assigned to this work were all well

experienced in construction materials

sampling and testing. They were se-

Icctctl for their competenc\" so as to
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ninimize variations due to sampling

echniques.

Districts Allowed Freedom

Each district was allow ed freedom
n doing its portion of the study

,\ithin. of course, the necessary ex-

)erimental limits. Headquarters Lab-
)ratory provided the project engi-

leers with four examples of random
ampling and allow ed them to choose

he method which best fit the par-

icular operation. These were; (1)

andom time. (2) random batch. (3)

andom location, or (4) random

ength along a windrow. A project

roordinator from Headquarters Lab-

)rator\" visited each job at least once

ind most jobs two or three times.

He observed the sampling and testing

procedures and talked directly with

he people doing the w ork.

To date, we have completed all the

leld sampling and most of the test-

ng. An IBM 704 computer program

A as w ritten to analyze this data. The
irst item, earthwork embankment

rompaction study, is completed,

i^igures 1, 2, and 3. show the distribu-

:ion curves obtained on the three jobs

ncluded in this study.

Project Xo. 1 ( Figure 1 ) had rela-

:ively shallow fills of a homogeneous

naterial placed over a valley floor,

rhe materials and placement ap-

Droached very nearly an ideal condi-

:ion. Eight and one-half percent of the

:ests were below our specification of

)0 percent relative compaction. In

jther words, we did as well on this

3roject as reported for the AASHO
Road Test. They had 8.8 percent be-

ow specifications. Our range on this

iob was from 87 to 98 \\ ith an average

af 92.9 percent.

Second Project

Our second project (Figure 2) was

constructed over rolling terrain with

the earth being a mixture of clay and

itream-rounded cobbles. It represents

ibout an average variation in mate-

rial and compaction control. Thirty-

seven percent of the area under the

curve is below specifications; 49 per-

cent of the tests shown on the histo-

gram are below the established limit.

PERCENT RELATIVE COyPACTiON

w^ i= 90 54
"• 309
n=200

FREOOENCY S
DISTRIBUTION J

PERCENT RELATIVE COMPACTION

J= 93 S4
17= 5.52

n=l76



(or other item) is built before mak-
ing a decision.

When a material has been rejected

by the state, and re^'orked by the

contractor, as is often the case

when building earth embankments,
how much reworking is required

before we have a new universe

from which to draw a sample? In

other words, how would we know

PROBABILITY OF ACCEPTANCE
FIRST DISTRIBUTION

40%

INITIAL TEST
BELOW 90%| ABOVE 90%

PROBABILITY

.60 .40

FAIL PASS

REROLLED DISTRIBUTION

50% 50%

REROLL
THE AREA

RETEST

BELOW 90% ABOVE 90%

PROBABILITY

.50 .50

FAIL PASS

OVERALL PROBABILITY
PASSING .40 + (.60 X .50) =.40 + .30=JO
FAILING .60 X.50 =.30

figure 4 show, how resampling affect Ihe probabilily of accepting earthwork. With the distribution
of a l,tt OS .hown, 40 percent of all possible lest results would pass; this weans that Ihe probabilities
of a lest result complying with the specir,calions is 40 percent. If Ihe test result falls below the
spec,r,cal,on hm,t, rerolling and retesting is required. Assuming that a test result from Ihe rerolled
hit would hove o 50 percent chance of complying and because relesling is performed only when a

sample fails, the total probability of acceptance would be 70 percent as shown in the figure

4.

).

that we are not resampling the same
or a slightly altered universe, thus
increasing the risk to the state of
accepting poor quality material?

( See Figure 4.

)

The entire area of rejecting mate-
rial may require additional thought.
The rules of rcicction used todav
may not be applicable when using

statistical speciricntions. Perhaps a

different sampling plan or variation

limits would be needed for materia!

requiring reworking and blending.

The point in the construction proc-

ess where sampling should be done
may require greater definition for

statistical specifications than for our
present specifications; or perhaps
we should be thinking about proc-
ess control specifications performed
under supervision by the supplier

and contractor, with end point ac-

ceptance specifications by the state.

If so, what happens when a com-
pleted item is rejected by end point
specifications.^

6. Since the number of test samples
must be specified, does it not follow
that some procedure must be estab-

lished to assure that the testing

process is in operational control?

This might involve control charts

or other records which will be
needed for each field test involved.

Should this be included in the spec-

ifications? Wc have to be sure that

the testing precision assumed in tiie

specification can be duplicated in

the field.

7. Undoubtedly, many of the present

AASHO and .ASTM. test methods
will need to be updated to estab-

lisii procedures for measuring the

precision of a testing unit. And, of

course, all such specifications will

need to be adapted to the statistical

approach.

8. A question arises as to what should

be in a .specification and what
should he in a test method, hi

other word.s, should the limits be

specified in the contract document
with tolerances e.stablished in rhc

rcsr method- .\lso, in which of the

documents siiould the sampling

method he presented in greatest de-

rail-
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1

Don Sturtevan of District 1 J samples aggregate base from windrow. Note procedure followed

removing a complete section from the windrow and splitting fhe sample immediately.

). Will the adoption of statistical

specifications interrupt the trend

toward end result specifications?

In addition to the foregoing points.

.ve should always keep in mind that

10 specification is limited to the con-

:ent of the legal document. In the final

inalysis there will always be border-

ine data — unforeseen construction

problems and other circumstances re-

quiring a judgment decision, regard-

ess of the type of specification used.

\t the very best, a statistical specifica-

:ion can only assist the engineer in

naking the decision. \^'e may find that

:he statistical suney done in one state

nay not be applicable in all other

states because of the varying level of

enforcement or of la\\ s or of attitudes.

\S\ should also bear in mind that the

inwritten portion (policies, attitudes.

:tc.) of any specification will vary

from state to state and from agency to

agenc}".

Use Study Needed

In raising these questions, we do not

intend to imply they are beyond solu-

tion or that statistics is not a valuable

engineering tool. Our point is that the

use of statistical specifications must be

carefully analyzed. It is a new ap-

proach to control of highway con-

struction and if improperly adminis-

tered could lead to excessive costs

without commensurate gains in oiir

highway serviceability. On the other

hand, statistical analysis has always

been a part of our special studies pro-

grams and we feel that the additional

coverage we are gaining from this

study of many of our standard con-

struction items ^\ill give us informa-

tion in some areas where \\t have onlv

guessed in the past.

G. G. McGINNESS

Federal-Aid Chief

McGinness Retires

Gillette G. .McGinness, Chief of the

Federal-Aid Section of the State Di-

vision of Highways, will retire on
November 30 with more than 38

\ ears of service.

.McGinness joined the division as

a messenger in 1926. He worked
as stake puncher,

chainman, rodman
and levelman on
survey crews in-

cluding the Feather

River Canyon in

1929 and the Red-

wood Highwav in

1933.

He became an

engineering aid in

1933 and a junior

highway engineer in 1936. From then

on he advanced through the profes-

sional ranks becoming assistant stores

engineer in 1949. He became head of

the Ser\-ice and Supply Section in

19.^3 and was promoted to assistant

office engineer in charge of the

new ly formed Industry" Contact Sec-

tion in 1958.

He became assistant officer engi-

neer in charge of the Federal-Aid Sec-

tion in 1961.

.McGinness was born in Richmond,

California, and attended grade, high

school and junior college in Sacra-

mento. He later attended courses at

Sacramento State College.

-McGinness is a .Mason and a mem-
ber of Sacramento Lodge No. 40.

He and his \\ife. Aurora, have two

daughters. -Mrs. Gordon Owes of

Portland, Oregon and .Mrs. Robert

-Manning of Oroville.

The .McGinnesses will make their

home at Kyburz. El Dorado County,

followins his retirement.

The State Department of Public

\\'orks has awarded a 54,086,000 con-

tract for constructing five miles of

four-lane Interstate 580 between ap-

proximately four miles east and one

mile west of the San Joaquin-Alameda

countx' line.
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Operation Iranspldnt
By DONALD L. YOUNG, Highway Landscape Specialist

"O p c r a t i n n

Transplant" is a

DISTRICT plan under which

J
f\ I)istrict 10 saves

trees along future

frce\va\' routes by

finding them new-

homes.

The Rcdcxclop-

ment Agcnc\- of

the City of Stockton recently pur-

chased from the Division of High-

ways (S4 trees located in the \ards of

the homes along the future W'estside

l"recway route. Twenty of the trees

have already been moved into the

i lunter Square Plaza and are now
pro\ itling "instant shade." The re-

maining 44 trees are ho.xed and stored

for transplanting this fall to the Main

Street .Mall of the West Fnd Urban

Renewal Project.

The trees include a southern mag-

nolia, ilcodar cedar, camphor, silk

PHOTO ABOVE: Salvaged from a future Westside Freeway route this beautiful tree wili provide sf}ade

for sl^oppers in downtown StocKon. PHOTO BELOW LEFT: T/ii's free is 50 feel loll, weighs 25 Ions

ar^d is estimated to be a ho/f century old. It will be transplar\ted from a storage yard to the Moin

Street Mall In Stockton this October. PHOTO BELOW RIGHT: A 25-ton motor crone gently lowers one of

the olive trees into a hole on the northeast corner of the Kansas Avenue interchange in Modesto-

(Photo courtesy Modesto Bee)



DIVISION ANNOUNCES RECENT
RETIREMENTS

fall palm free finds a new home where old

ighway 99 goes under the new Modesto Freeway.

ak, umbrella tree, and several olive

nd Modesto ash trees.

Two types of hormones are being

sed to make sure they survive the

rdeal. One was watered into the soil

round the trees before they were

loved to slow down root growth—

a

mber tranquilizer, so to speak; the

ther is applied after the tree is

loved to speed up root growth.

During Juh', District 10 had 42

live trees and si,\ Canary Island date

aim trees, 15 to 45 feet high, trans-

lanted from the median of High\\"a\-

? in Salida to the ne\\' freewa\'

irough iModesto.

These trees were located in the path

f future freeway construction and

ere moved to selected locations be-

veen Hatch Road and the Prescott

oad Overcrossing. They were

lanted as a part of a more extensive

ndscaping program being planned

)r this new freeway.

This plan is another of the Division

f Highways continuing efforts to

rovide landscaping to harmonize

ith the natural environment, while

reducing an aesthetically pleasing ef-

:ct.

District 1

\"erne A. Boulw are, highway main-

tenance man II, 36 years.

District 2

Edwin E. Olson, highway mainte-

nance man II. 21 years; Ralph H.

Twaddle, senior highway engineer, 37

\'ears.

District 3

James R. Keefer, light power shovel

(jperator, 14 years; Roland I. Nichol-

son, senior highway engineer, 35

>"ears; .Marvin D. Schance, highway

maintenance man II, 3 3 years; John O.

Smith, forestry cook I, 13 years; Gar-

Ion G. Wilson, highway foreman, 37

years.

District 4

Robert M. Addison, highway main-

tenance man II, 15 \ears; Frank B.

Lindsay, assistant highway engineer,

15 years; Mabel E. Seymour, inter-

mediate file clerk, 14 years.

District 5

Herbert J. Holman, assistant high-

way engineer, 35 years; Fred C. Moore,

supervising right-of-way agent, 29

\-ears; Donald L. Robbins, tree trim-

mer, 18 years.

District 6

Preston S. Jordan, highway mainte-

nance man II, 31 years.

District 7

Lena M. Barrett, highway field of-

fice assistant, 1 1 years; Abner E.

Beard, high\\ay maintenance man II,

26 years; Oscar W. Carlson, highway

engineering associate, 18 years; Paul

I. Zimmerman, engineering aid II, 3

years.

District 8

Mar\- Ann Je\\"ett,

clerk, 15 years.

intermediate

District 9

Bliss A. Hinshaw, highway fore-

man, 25 years; Henry C. iMcAllister,

highway maintenance man II, 27

years.

District 10

Leslie A. Anderson, highway field

office assistant, 14 years.

District 11

Eugene A. Casey, assistant highway
engineer, 32 years; Frank E. Hansen,

high\\a\- foreman, 34 years; Clarence

E. Harpham, highway engineering

technician I, 17 years; George A.

Thomson, assistant highw-ay engineer,

34 years.

Headquarters Oflfice

G. Glenn Eaton, intermediate clerk,

6 years; Baynard A. Switzer, senior

highway engineer, 40 years.

Materials and Research

John R. Vincent, assistant steel in-

spector, 10 years.

Bridge

Ilmar O. Jahlstrom, principal bridge

engineer, 37 years.

SHOPS
Shop 2

\'alda V. Smith, heavy equipment

mechanic Rg. A, 15 years.

Shop 6

Homer Young, highway equipment

superintendent I, 34 years.

Shop 8

Ray S. Milnor, assistant highway

mechanic foreman, 41 years.

Shop 9

Raymond P. Steff^en, heavy equip-

ment mechanic Rg. A, 7 years.

Shop 11

Ed^\•ard H. Higginson, highway

equipment superintendent I, 30 years.
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'65 Legislation
When Governor Edmund G. Brown

signed ;i proclamation on August 3rd

which terminated a special extra cent

per gallon tax on motor vehicle fuels

his jubilance was understandable.

The tax was imposed b\- Senate

Bill 268, introduced b\' Senator Ran-

dolph Collier, chairman of the Trans-

portation Committee, to repair the

roads and highways in the areas of

nortiiern California ravaged by last

winter's floods.

This urgency measure went into

effect on April 1st, and the act pro-

vided for its continuance for a maxi-

mum of nine months. However, the

Governor's action ending it after onh'

five months was based on progress

made in the repair program and the

acquisition of sufficient funds from

federal and other sources to insure its

completion.

Most of the legislation affecting

state highwa\' routes was embodied in

the technical bill, SB 87, and the omni-

bus route bill, SB 81, authored by
Senator Randf)lph Collier. As intro-

duced, they contained the recommen-
dations of the Department of Public

Works. The>- were amended several

times during the session to include

other legislation introduced originally

as separate bills.

Conflict Between Bills

Oddl\' enough, both bills were
passed during the closing hours of the

session and each made changes in

California's freeway and expressway-

system, but since SB 81 was signed

and chaptered later than SB 87, it

automaticall\- nullified any provisions

of the earlier bill changing this net-

work of access-controlled routes.

Conflict between the two bills was
know II prior to adiournment but

efforts to reconcile them failed in

the press of more urgent matters.

A total of 234.6 miles was added to

the state's freewa\- and exprcsswa\'

system and 151.9 miles deleted, for a

net gain of 82.7 miles. It now contains

12,497 miles.

Some of the more interesting

changes made to the State Highwa\-

System w ere the addition of the long-

awaited route through .Mendocino

Pass in the coastal mountain range,

between US 101 at Longvale in .Men-

docino Count\', and \\illows in the

Sacramento \'alle\', Glenn Countv-

—

a distance of 119 miles.

A 10.2-mile stretch of .Mulholland

Drive in Los Angeles Count\', be-

tween Route 27 and the San Diegu

Freeway (Interstate 405), was added

to both the state highwa\' system and

scenic system as Route 268; the 4-

niile Richmond-San Rafael Bridge w as

brought into both the state highwa\'

system and the freeway and express-

way system as Route 17; and Route

170 was extended approximately 2

Emergency legislation added a temporary one cent per ga//on to the gas tax to finance reconstruction

of state highways damaged during the devastating Christmas floods of 1964. This photo shows a
woshouf of a section of US 101 at Squaw Creek in Mendocino County shortly after it occurred in

December, 1964. (See photo next page)

48 California Highways and Public Works



miles southwesterly to the Los Angeles

Airport as a state highway in the free-

wiv and expressway- s>stem.

On the other hand, the 4.7-niile

Route 188 (Fallen Leaf Lake Road) in

the Lake Tahoe area, an unimproved
lane that few realized was in the state

highway system, was dropped from it.

and the section of Route 111 in River-

side County between Indio and Palm
Springs was retained as a state high-

way but removed from the freew"ay

and express\va\- system.

Agency Name Shortened

In addition to such bills as the one
shortening the name of the High\\ay
Transportation Agency" to the

"Transportation Agencv." and that

re\4sing certain pro\Tsions of the Col-

lier-L"nruh Act affecting the "select

systems'" of cir\" streets and counts-

roads—both of greatest import to the

technical staffs of the state, cities and
counties—the Legislature passed and

Governor Bro\x n signed into law
many measures of public interest.

These range from consideration of

procedures for locating high\\ays to

highway- aesthetics. safet>'. financing,

toll bridges and rapid transit, and as-

sistance to those forced to relocate

because of highw ay construction.

Several bills sponsored by Assem-
blyman Zberg related to procedures

leading to the adoption of routings for

free\\ays and other state high\\ays.

To understand them, the following

background information is needed:

The Legislature is responsible for

determining the termini of state high-

ways. Frequently, it will add such

controls as "from A to Z \"ia D. M
and X."

Since routes cannot be laid out "as

the crow flies." but rather are subject

to such geographic, sociologic and

economic controls as mountain and

river barriers, parks and hospitals, and

the costs of needed rights-of-wav, the

California Highw ay Commission is

charged \\ ith choosing the best of the

many alternate alignments studied.

In making such a determination, the

commission considers the recommen-
dations of the State High\\"ay Engi-

neer and the results of public hear-

ings conducted locally bv the Division

of Highwa\"s. \\'henever asked b> a

local sovemment concemins locatins

The secflon or uS iOi ar SolO"' Creec pnoro, prerious page rou'ow/nc ifs rsconsrrucnon. rno^o was

token on March 17, 1965.

a freeway, or on many occasions by
its own morioiu the commission it-

self will hold a public hearing before

selecting the exact routing.

Graphic Portrayals

Assembly Bill 1430 requires the De-
partment of Public \^'orks to present

graphic portra\"als. where appropriate,

of significant portions of route alter-

nates at public hearings in connection

with state high\\ay locations, when
requested by any cit>- or counr\- af-

fected. The portrayals may be by
means of either sketches or prelimi-

nary models.

(Current operating procedtore of

the various highw ay districts calls for

displays of aerial photographs with

the proposed free^\ av superimposed to

be sho\\ n in the lobby of the meeting

hall and at the meeting \"ia overhead

projecture; artists' sketches and ex-

pensive scale models, wixh the degree

of such visual presentation related to

public interest and controversy.)

An amendment to the Streets and

High\xays Code (AB 1431) removed
the direction in the law that the High-

\\av Commission should establish

state high\\ays at the "most direct and
practicable" location.

This ne%v law ^viU not cause a

change in the commission's existing

procedure, however, as the commis-
sion has long recognized the neces-

sit\- of considering such community-
values as master plans for develop-

ment, schools, economic impact of the

routing on an area, cemeteries, and a

host of other factors, as equally for-

midable barriers, and rightfully so. as

geologic faults, bays and deserts.

A new piece of legislation. AB 1432.

provides that a local agency may peti-

tion the Highway Commission for a

hearing if it discovers during prelimi-

nary- discussions ber^veen it and the

states freeway builders that it is dis-

satisfied with a proposed segment

under study.

An addition to the Streets and

Highways Code (AB 1435) now re-

quires the Highway Commission to

report w hy it determined on a specific

freewav location, including considera-

tion given to driver benefits, com-

munir>- values, recreational and park

areas, historical and aesthetic values.
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tegis/otion mode the Richmond-Son Ralael Bridge a port of (he sto»e highwoy iyilem and the Ireeway

and expressway system as Route ?7.

the values of property, impact on

local tax rolls, state and local public

facilities, city street and count\- road

traffic, and the total projected regional

transportation requirements.

'Parkway' Is Defined

In the general field of aesthetics,

Senator Fred Farr's bill (SB 725) de-

fined a "parkway" and established a

State Parkway Program.

The general concept of a parkway

is of a park-like facilit\- with a road

meandering through it. It is so de-

signed for low-speed, recreational

driving that motorists ma\- park to

picnic, hike or bicycle.

.\lthough the primary responsibilit\-

for the program rests with tiie De-

partment of Parks and Recreation

working together with the Advisor\

Committee on a .Master Plan for

Scenic Highwa\s, the responsihilit\

for the construction and maintenance

of the roadway witiiin the park rests

w ith the Department of Public Works.

California's increased spending on

landscaping and other plantings, re-

flecting the grow'ing demand that

roadwavs be as attractive as feasible.

necessitates, of course, increased sums

for the plantings already accom-

plished.

Senate Bill 1045 has amended the

Streets and Highways Code to raise

the amount which may be spent each

year for the maintenance of landscap-

ing and functional planting on state

highwa>s from 57,500.000 to 510,000,-

000.

Procedures Established

A bill (SB 134) which added Sec-

tion 105.6 to the Streets and Highw ays

Code, established procedures for the

joint development of freeways and ad-

jacent facilities for pedestrians, bi-

cycles and other nonmotorized traffic.

Such facilities are to be constructed

onl\- where the Department of Public

Works has determined that thc\' will

not constitute a safcf\- hazard or inter-

fere w ith traffic.

The total cost of construction and

maintenance of such facilities will be

borne by the communities requesting

them. Highway funds will not be used,

and the right of eminent domain will

not be exercised to acquire property

for such facilities.

Under safety may be classified such

bills as Assemblyman Kennick's .\B

346 which provided, unless otherwise

agreed on, the cost of maintenance of

railroad automatic grade crossing pro-

tection on any city street, county road

or state highway, constructed or al-

tered after October 1, 1965, shall be

divided between the railroad and the

public body involved in the same pro-

portion as the original cost of the fa-

cility was divided.

It further provided that the High-

wa\- Commission shall set aside an

amount not to exceed $1,000,000 an-

nualK- for allocation to the Public

Utilities Commission for pa\ing the

share of the cities and counties.

The "65 Legislature also appropri-

ated $255,000 for expenditure by the

Department of Public Works in a con-

tinuing program of research on high-

wa\' safet\".

The jointl)' sponsored SB 361 and

.\B 294 (Senator Collier and Assem-

blvman Foran) added seven sections

to the Government Code and two to

the Streets and Highways Code, au-

thorizing moving payments to those

persons or businesses displaced b\

state highwa\- projects, as well as b\

projects of certain other state agen-

cies, and authorized the Department

of Public \\'orks to give relocation

advisor\- assistance to those families

affected.

1-5 In South State

Gets $8,209,000 Job
The State Department of Public

Works has announced the award of

an $8,209,574.75 contract in Los An-

geles Count\- for widening Interstate

lloutc 5 (US 99) south of Gorman, 1

from four-lane c.xpresswa\- to eight-
'

lane freeway between 6.8 miles south

and 0.6 mile north of Route 138; and

also constructing Route 138 as four-

lane freewa>- (with sufficient right-of-

way for an ultimate eight lanes) 2.1

miles east of Interstate 5.

The project includes construction

of interchanges witii Quail Lake and

Hungr\ \'alle\- road.s, and with Route

138, as well as a bridge across Gor-

man Creek.
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New Route Adoptions
At its July meeting in Sacramento,

the California Highway Commission
adopted locations for nearly 30 miles

of freeways on four routes in Los An-
geles and San Diego counties.

Meeting the following month in San
Francisco, the commission adopted a

conventional highway routing for 2.8

miles of Route 187 in Los Angeles and
Culver City, and designated a two-
mile section of Waterman Avenue in

San Bernai-dino as interim Route 18,

pending freewa\' construction.

The Route 1 Freewa\' will extend

between Vermont Avenue in Los An-
geles and the Pacific Coast Highway-
at Colorado Street in Lting Beach,

connecting with a newi\- adopted sec-

tion of the Route 22 (Garden Grove
Freeway) between this point and the

Los Cerritos Channel.

The two segments form a continu-

ous 1 1 .6-mile east-west freeway for

which 14 alternate alignment combi-
nations were studied and presented at

public hearings in Long Beach by both

the Division of Highways and the

commission.

Plans of the Division of Highways
call for the construction of an eight-

lane freeway on both routes at a com-
bined cost of 1107,800,00, including

rights-of-way.

In San Diego County, the commis-
sion revised a previoush- adopted rout-

ing for approximately 6.4 miles of the

Interstate 8 Freeway between one-half

mile west of Japatul \'alle\- Road and

one mile west of Laguna Junction.

This section was included in a 27-

mile routing between east of El Cajon

and Laguna Junction which was

COUNTY

1^
/''-

, PINE VALLEY ,£^

r \ -
[

FREEWAY ROUTE ADOPTED |

S/a/e Route 125

Previously Adopted

Slate Route 56
Previously Adopted

CITY OF SAN DIEGO

tiMU. (iU.^V' FREEWAY ROUTE ADOPTED

adopted bv the commission in March
1959.

In recommending the revision. State

Highway Engineer J. C. W'omack had

told the commission that it would cost

$2,800,000 more for construction and

rights-of-wa\' than the alignment pre-

viously adopted, but would save about

18,400,000 in 20-year user benefits.

He added that the revised routing

would affect fewer homes and im-

provements, and avoid groves of oak

and pine trees and two national forest

picnic and recreational areas than

would have been required by the pre-

vious routing.

A four-lane freeway with a mini-

mum median width of 100 feet is

planned for this section at an estimated

OOfatn Craif

construction and right-of-wav cost of

$14,600,000.

In another San Diego Count)- ac-

tion, the commission adopted a free-

way routing for 10.8 miles of Route
125 between south of Mission Gorge
Road in the Santee area and the

adopted alignment of the future Route
56 Freewav near Powav.
Although construction of this north-

south belt-line freeway along the east-

ern fringe of the San Diego metropoli-

tan area is not expected for a number
of years, the commission determined

the routing at this time to permit more
orderly planning for anticipated local

development.

The new alignment for Route 18"

will carry traffic along Venice Boule-

vard for 2.8 miles, between east of

Sepulveda Boulevard at the Los An-
geles-Culver City border and the Santa

Monica Freeway, just east of La Ci-

enega Boulevard in Los Angeles.

The revised alignment of interim

Route 18, Waterman Avenue between
Route 30 (Crosstown Freeway) and
the north city limit of San Bernardino,

w as requested by the city council and

county board of supervisors to facili-

tate the movement of traffic to and

from the mountains.
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K'S ll;lS

GRACE MARIE MINES

Grace Marie Mines

Retires November 12

Grace Marie Hines, presently sec-

retary to the Deput\- Administrator

of the Transportation Agency, and

also secretary to nuin\ Deputy Di-

rectors of the Department of Public

Works and California Highway Com-
mission officials over the past 35

'/2

years, will retire from state service

November 12.

Since Januars 1959, .Mrs. Hint

been secretary to

Frank Chambers;

first when he was

appointed Secre-

tary of the Cali-

fornia Highwa\-
Commission, then

Assistant Director

of the Department

of Public A\'orks,

and presently' Dep-

uty Administrator

of the Transportation -Agenc\

.

Mrs. Hincs' career with the state

began in June of 1925, when she was

cmploxed as secrerar\- to the Office

Kngineer of District }, then located

in the former Fruit Building at 4th

and J Streets in Sacramento, before

that district of|ice was moved to

Marysvillc. From 1933 to 1940 .she

served as secretary to Deput\- Direc-

tors of Public Works Morgan Keaton,

Ed Neron, Franz Sache, and Gus Hen-

derson; and from 1940 to '44 was sec-

retary to Director of Public AA'orks

Frank C;iark.

After a three-year period of re-

maining at home, .Mrs. Hines resumed

work during the legislative session of

1947, as secretary to Harold P. Nor-

ton, special representative of the De-

partment of Public Works. In Octo-

ber of the same _\ear she transferrctl

to Central Office Administration,

working for George Cook, then as-

sistant secretar\- of the California

Highwa>' Commission; and in turn

served five secretaries of the commis-

sion.

Mrs. Hines, who is also acti\ e in the

Order of I'.astcrn Star, resigned tor a

16-monrh period from 1952 to 1954 to

serve as Worthy Alatron of Rainbow

Chapter No. 385. She was appointed

Grand I'sther of the State of Cali-

IN MEMORIAM

District 1

Bruce A. .Anderson, engineering

student trainee, range B; Ro\ D.

Jolinson, assistant highwa\- engineer;

John I'. Prior, engineering student

trainee, range B.

District 3

diaries H. Chappellc, highway en-

gineering associate; Michael Pr\chod-

nik, higiiway maintenance man II.

District 4

Walter K. French, highw ay mainte-

nance man II.

District 6

Robert S. Percival, supcr\-ising

highwa\' engineer.

District 7

John H. Castaneda, highway land-

scape maintenance man; l.eroy G.

I'.xum, highwa\- engineering techni-

cian I.

District 8

Stanlex D. \\'alker. engineering aid

II.

District 9

Albert C. Squires, highway fore-

man.

District 10

James C. Casados, junior clerk.

Headquarters Office

Merle 1". Davis, senior account

clerk.

foinia for the > ear 1961, traveling to

\ari()us parts of California during

weekends and \acarion.

She is also affiliated with ,\kn/aleh

I'emple \o. 16, Daugiitcrs of the

Nile, and presentl\- serves as nuirsiial

of the organization, (iolf is a faxorite

recreation.

.Mrs. Hines is a native (^alifurnian,

i>orn in Petaluma. She attcniled high

school, Sacramento Junior C'oilege,

and Standard School for Private Sec-

retaries in Sacramento.

Her husband, Walter, is a car shop

su()ervisor cmplo\eil b\' the Soutiiern

Pacific Compan\-. The Hineses plan a

Hawaiian vacation for next \ear.

F. WILBUR ROBISON

Bridge Agreements

Chief Has Retired

I- rank Wilbur Robison. head of the

.Agreements Section of the Bridge

Department, State Division of High-

w a>s, retired August 31.

Robison was in charge of the ne-

gotiation of maintenance and con-

struction agreements with railroads in

connection with the building of grade

crossings and separations.

Robison joined the Division of

Highways in 1928.

™|^BH[|M He left state serv-

^J^^^^Hj ice in the earl\-

^ft \ 1930's to complete

^ ^ ^ his studies at the

Universit\' of Cali-

fornia at Berkele\

and get his engi-

neering degree.

From 1934 to 1936

he xvas employed

as an engineer on

the construction of the San Francisco-

Oakland Ba\ Rritlge, after which he

resumed his ser\ice with the Division

of Highways" Bridge Department as

assistant resident and resident engi-

neer on bridge projects both in

northein and sourhein (California.

In 1939 he transferred to the head-

quarters office of the Bridge Depart-

ment in Sacramento where he held

various assignments in quantity' calcu

lations, specification writing, bridge

design, preliminary in\ estigation anil

reports and (inallx as chief of the

Agreements Sections.

Robison was born near X'iola,

Shasta Countw and attended grade

and high schools in F.sparto and

Santa (auz.

1 le is a member of the .American

SocietN of (;i\il Fnginecrs, Sacra-

mento Commander) No. 2, Knights

lemplar and Sacramento Chapter No.

3, Ro\al .Arch Masons.

Rdiiisiiii and his wife, \"irginia,

have a son. David Wilbur, now sta-

tioned with the U.S. armed forces

in the P'ar Fast.
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FHIRD RrGHT-OF-WAY ACADEMY HELD AT UC DAVIS CAMPUS

jme 90 of the Division of Highways junior right-of-way ogenfs and some of its newer ossjsfonf agents from the State's 11 highway districts attended
concentrated 88-hour course of technical training in property acquisition and related fields. Course wos conducted August 2—14 at the University of

California Davis campus.

"rank A. SutcliflFe

Retired September 1

Frank A. Sutcliffe, Highway Su-

erintendent in District 5, retired on

eptember 1 after 39 years with the

tate Division of Highways.

Sutcliffe was superintendent at

uellton for 8 years and Paso Robles

)r 14.

A native San Franciscan, he at-

;nded schools in the Sacramento area

nd first went to work for the Cali-

irnia Highway Commission as a

hainman in 1923. After several years

rt'ay from state service he rejoined

le Division of Highways in 1931 and

as promoted to foreman in 1935. He
ecame a superintendent in 1943.

Sutcliffe is a charter member of

le California State Employees' Asso-

iation and charter president of Chap-

:r 98. He later served as regional di-

:ctor for Region X. He is a Past

irand of the Odd Fellows and Re-
ekahs.

Sutcliffe and his wife, Emily, have

two sons and a daughter and 11

grandchildren.

Right-of-Way Agent

Fred Moore Retires
Fred C. Moore retired as the dis-

trict right-of-way agent in District

5 on June 30.

Moore began his professional career

as a mining engi-

neer for Nevada

Consolidated Cop-

per Company in

Ray, Arizona, in

1928. From I93I to

1934 he was engi-

neer and assayer

for the Easyz Bird

Mine at Mokel-

umne Hill, Cali-
FRED C.MOORE

f^^^j^ ^e then

spent a year as superintendent of the

Boston Gold Mines at Mokelumne
Hill.

Moore began employment with the

State Division of Highways in 1936

as a junior highway engineer in Dis-

trict 10. He transferred to the Right-

of-way Department in District 10 as

an assistant right-of-way agent in

1944, and to District 5 in 1948 to take

charge of the Right-of-way Depart-

ment as district right-of-way agent.

He was later promoted to supervising

right-of-way agent.

Moore and his wife, Leta, have rsvo

daughters: Blanche, of Stockton, and

Elizabeth, of Fort Wayne, Indiana.

He is a member of the American

Right-of-way Association, Society of

Real Estate Appraisers, an Associate

of the School of Mineral Sciences of

Stanford University, a Scottish Rite

Mason, and a member of the Com-
monwealth Club.
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Shop 2's Wilkinson

Saves Drowning Boy
The fast action of Roy Wilkinson.

heavy equipment mechanic w itii Shop

2, Division of High\vays, in Reddinu

saved a young boy from drou ning in

Lakewood Alanor Lagoon.

On the morning of Jul\ 4, Wilkin-

son was eating breakfast in his home
\\hen another \"oung bo\' came to the

door and said, "Tiiere's a boy in the

lake and he's drowning."
Wilkinson, an ex-Marine, dashed

from his house and do\\n to the boat

dock. Thinking he saw what might be

a red shirt deep in the water he

plunged in and reached the bottom of

the lagoon which is 15 feet at this

point. As he started up again he found

the boy and brought him up to tiie

surface.

Wilkinson applied artificial respira-

tion and after a few minutes the boy

revived.

The nine-year-old boy, Kenneth
Hightower, a nonswimmer, had been

carrying his fishing gear when lie

tripped over a boat e\e and fell into

the lagoon.

Tiie State Department of Public

Works has awarded a $3,469,000 con-

tract for constructing 1 '/> miles of

eight-lane Interstate 5 Freeway be-

tween the San Diego River and three-

quarters of a mile north of Tercolate

Creek in San Diego Count\'.

Scenic Highways Committee Meets With Governor

The Governor's Advisory Committee on a Master Plon for Scenic Highways met on September 2 1 tn

Sacramento.

items on the agenda included a status report pertaining to the committee's plans for o guide to assist

in designating official scenic corridors and a report on legislation affecting the scenic highway system.

Also acted upon was a draft of a report fo the California Legislature.

Relationship of scenic highways to the general federal and state highway programs was also examined.

Standing about Governor Edmund G. Brown ore (left to right) State Director of Public Works John

Erreca and committee members Dee W. McKenzie, chief of the highways and bridges division of

Sacrarr.ento County Department of Public Works; Charles Perry Walker, City Councilman and former

Mayor of Manhattan Beach; Richard Leonard, San Francisco attorney and conservationist; Robert Grun-

wold of Hanford, city and regional planning consultant; Nathaniel Owings of Big Sur, noted architect;

Harry P. Schmidt of Gustine, Merced County Supervisor and committee chairman; and Edwin S. Moore,

San Francisco, executive vice president of the California State Automobile Association.

ANNUAL SAFETY ENGINEERS MEETING HELD IN SACRAMENTO

The annual Safety Engineers Conference was conducted in Sacramento during August. Those who attended from the districts had a busy week tor in addition

to their usual sessions, fhey spenf two days at the Materials Laboratory becoming familiar with protective measures required by the field use of rac^ioiso/opes,

and the informal farewell party that marked Division Safety Engineer Baynard Switzer's (seated, fifth from right) last day In the office prior to retirement.
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DISTRICT 1 OPENS NEW OFFICE BUILDING WING IN EUREKA

".oinciding with observance of Nationol Highwoy Week, District Engineer Som heiwer invited the general public fo an informal open house to look over the

ecently completed wing of fhe district office building at 1656 Union Street in Eureka. District employees were on hand in the lobby to guide groups through

the building and answer questions about Division of Highways operations.

nOGA CLOSED FOR BRIDGE CONNECTION
State Highway 120 was completeh-

:losed to traffic at historic Tioga

'ass from September 13 (.Monday)

hrough September 17 (Friday)

\hile w orkmen removed a temporary

)ridge being used during construction

nd made connections to the perma-

lent bridge which had been con-

tructed beneath it.

Closure dates were selected, says

California Division of Highways Dis-

rict 9 Engineer C. A. Shervington,

lecause they caused the least incon-

enience to Labor Day weekend va-

:ationers and to summer tourists.

Modifications and improvements at

fioga Pass were started three years

igo. The length)' construction period

vas necessary because annual heavy

snowfalls at the 9,500-foot level per-

mit crews to work only a few months

each summer.

Although a lofty climb under the

best conditions. Route 120 between

US 395 near Lee \'ining and the east-

ern edge of Yosemite National Park

is becoming increasingly popular with

California drivers.

In July, 30,000 vehicles traveled

over it although it had to be closed

temporarily for several hours on

weekdays when blasting operations

w ere required to remove rock from

the sheer cliffs.

.Much of the work was done on

w eeknights when traffic on the road

was at a minimum.

Department Awards
Two Large Contracts
The State Department of Public

Works has announced the award of a

§1,628,000 contract for construction

of an interchange at Avenue 12 and a

separation at Avenue 1 3 on L'S 99 be-

tween the Fresno counts^ line and

.Madera.

The contract is the final phases of

converting this section of US 99 from
expressway to full freew a>'.

The department also announced

award of a Si,487.000 contract for

constructing a bridge and approaches

across the Klamath River on Route 96

just south of Orleans in Humboldt
County.

The original bridge was washed out

during the recent Christmas floods.
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NATIONAL HIGHWAY WEEK OBSERVED THROUGHOUT CALIFORNIA
National High\\a\' \\ cck A\'as ob-

erved throughout California during

he week, September 19-25, 1965.

llore communities took part than in

in\- past year with much of the im-

)etus coming from local chambers of

rommerce.

The National Highway Week
Committee for California was headed

)y cochairmen Harrison Baker of

^os Angeles who served in the south

ind Sherman Duckel of San Francisco

,\ ho performed like duties in the

lorth. Administrative secretar\- was

Richard Bowler of the Auto Club of

southern California. Publicity secre-

ary was Dick Pollard of Californians

or Modern Highways.

Activities included the usual dedi-

rations and ground-breaking ceremo-

lies associated with recently com-

)leted or about-to-begin freewav

;onstruction. Not so usual was the

ilanting of a single redbud shrub at

Uariposa where the Highway 140 As-

ociation chose National Highway
tVeek as the proper time to plant the

irst of 20,000 redbud shrubs that will

)ne da\" transform Route 140 into the

'Redbud Highwaw"

Alio unique was the .icti\it\' con-

ducted by the City of Sunnyvale and

the Sunnyvale Chamber of Com-
merce. The fact that there was no

construction project about to begin

or end in their locale did not deter

them—the\' simpl\' went on a tour of

going projects, held proper cere-

monies in the city hall and sponsored

a luncheon.

Another tour. slightl\' different in

niturc. took place in Sacramento

\\ here the press inspected all highwa\"

construction in the vicinit\' of the

citv.

As a prelude to the week, Cali-

fornians for .Modern Highways spon-

sored an e.xhibit at the California

State Fair in Sacramento that was

dedicated to the state highway sys-

tem.

In Los Angeles County, District 7,

K and 11 joined with Californians for

.Modern Highw ays in operating an e.x-

hibit at the county fair in Pomona.
The focal point was the showing of

tA\ o movies. The first was ^^'alt Dis-

ne\"s 'Tree\\a\ Phobia" that Disney

permitted to be shown in advance of

its regular commercial release date.

The second was "Christmas Floods

—

1V64, a \i\id rilni account of the

subject.

Other visual exhibits were popular

throughout the state but the San Fran-

cisco Bay area probably led in their

use with nine on displa\' in a like

number of locations.

Radio and television stations were

most cooperative with many donating

public service time for announce-

ments pertaining to National High-

wax- Week. Approximateh 20 tele-

vision shows pertaining to the

occasion w ere aired in various parts of

California. They ranged in scope

from panel discussions of local prob-

lems to film coverage of the restora-

tion of Humboldt Count\"s highways

that were damaged in last year's

floods.

Newspapers were equall\ generous

and were probably unanimous in

printing news stories of observances

that took place in their communities.

Newspapers published by labor unions

were especialK' receptive to news of

National Highway ^^'eek.

Only a few of the events that took

place during the week are mentioned

here. There were many others of

equal or greater importance, that oc-

curred in other communities.
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Letters of Transmitta

December 13, 1965

MR. JOHN ERRECA
Director of Public Works
Slate of California

Dear Sir:

In compliance with Section 143 of the Streets and Highways

Code, the 19th Annual Report of the Division of Highways for

the fiscal year ending June 30, 1965, is submitted herewith

for your approval and transmittal to Governor Edmund G.

Brown.

The report also includes the highlights of the division's

construction through calendar year 1965, as well as a descrip-

tion of the projects in the 1966-67 fiscal year budget, adopted
by the Highway Commission at its October meeting.

As in the past several years, construction emphasis has been
on the completion of California's portion of the notional system

of defense and interstate highways, a system within and com-

prising about 17 percent of this state's 12,497-mile freeway

and expressway system.

I am pleased to report that 66 percent of these interstate

freeways, which by 1975 will carry 30 billion of an expected

141 billion motor vehicle miles of travel in California, has been

completed, or is under construction or budgeted.

Simultaneously, the division has mode good progress in con-

verting conventional highways to freeway standards, and in

enhancing safety and mobility on other routes in every area

of the state by engineering improvements.

The text portion of the annual report is illustrated and pub-

lished as the November-December issue of our bimonthly

magazine, California Highways and Public Works. A supple-

ment containing financial statements, apportionment tables,

contract statistics and other data will be available to interested

persons on request.

J. C. WOMACK
State Highway Engineer

December 14, 1965

EDMUND G. BROWN
Governor of California

My dear Governor:

It is my pleasure to submit to you the 19th Annual Report

of the Division of Highways, Department of Public Works,

which presents the activities of the division's various units in

the past fiscal year, and describes our progress in planning

and constructing today for our future transportation needs.

California began 1965 while reeling under the blows of last

winter's devastating floods. However, through the combination

of the skill and determination of the Division of Highways per-

sonnel with legislation that provided emergency flood damage
repair funds, our highways and bridges were replaced or re-

paired in record time. Our overall construction schedule was
not delayed.

In addition to the progress on the interstate system freeways,

that the State Highway Engineer reported in the attached

letter, California mode steady gains in 1965 toward the com-

pletion of its 12,497-mile freeway and expressway system,

master-planned by the Legislature.

This year, of the estimated 47 billion motor vehicle miles

traveled on state highways, approximately half took place on

freeways. This not only represents a decrease in the traveled

miles on formerly high volume conventional highways, but a

great gain in terms of the saving of human lives and suffering.

In a report prepared in October in cooperation with the

U.S. Bureau of Public Roods, the Traffic Department of the

Division of Highways stated, "If the amount of freeway travel

that occurred in 1964 on California's state highway system

hod been forced to occur on conventional highways and ex-

pressways, there would hove been approximately 78,500

additional accidents and over 650 additional fatalities."

Knowing that the conversion of routes to full freeway stand-

ards where traffic conditions warrant is the single greatest

advance we can moke in the cause of traffic safety, we are

confident that the more than 200 miles of freeway opened to

traffic in 1965 will result in additional prevention of highway

carnage.

We are not only building safer traffic facilities, but we are

paying increasing attention to making them more attractive.

This has resulted in additional emphasis on design aesthetics

and in stepped-up programs for landscaping and driver

amenities.

Respectfully,

(Ml-^:^
JOHN ERRECA
Director of Public Works
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FRONT COVER: The men raking haves on the

front cover are Robert Johnson and R. D. Collins,

both of District 11 Maintenance Department. The

leaves are in the median of the US 395 freeway

through Balboa Park, just a few blocks from the

heart of downfown San Diego. In this year of

great emphasis on highway beautification, the

California Division of Highways can proudly point

to this urban freeway, and dozens of other such

landscaped freeways throughout the state, as

proof California has long been a leader in high-

way beautification. Photograph by Bill Ruland.

BACK COVER: The replacement of the old sidehlll

viaduct at Dodge Point near the summit of Tioga

Pass on State Route 120 will make passage of

this route safer and easier for motorists. The new
structure is part of the modernization program
on the eastern end of this route. A comprehensive

article on Tioga Pass will appear in the next issue

of this magazine. Photograph by Bill Ruland.
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This photo of the Co/J/ornio Highway Commission was taken at its April meeting in Sacramento. Seated clockwise around the table are (left): Robert B.

Bradford, Administrator of the Transportation Agency and Chairman; John Erreca, Director of Public Works and Administrative Officer; Roger S. Woolley;

Franklin S. Payne; Joseph C. Houghteling; Jack Cooper, Commission Secretary; Robert T. Martin, Assistant Secretary; J. C. VVomocfe, State Highway En-

gineer; y/illiam S. Whitehurst, Abraham Kofman, and James Guthrie.

CALENDAR OF MEETINGS

CALIFORNIA HIGHWAY COMMISSION
JULY 1, 1964, TO JUNE 30, 1965

July 9, 1964.. Los Angeles

Public hearing, 07-LA-118, between 0.3 mile west of DeSoto
Avenue and the adopted Route 210 Freeway near Hansen Dam

July 29, 30 - Sacramento

July 3 1 Woodside
Public hearing, 04-SM,SCI-24, between Route 35 (Skyline Boule-

vard) and Santa Cruz Avenue in Menlo Park

August 3 1 _ ...Sacramento

September 1 ....Sacramento

September 10.... _ _ JPasadena

Public hearing, 7-LA-2,7,210, Route 2, between Verdugo Boule-

vard and Foothill Boulevard; Route 210, between Wheatland
Avenue and Linda Vista Avenue; Route 7, between Huntington

Drive and Route 134; Route 210, between Linda Vista Avenue
and 0.3 mile east of junction of Route 134

September 23 _ _ _ San Diego

October 22, 23 Echo Summit
Inspection of state highways in El Dorado, Alpine and Calaveras

Counties

October 28, 29 „ _ Sacramento

November 1 8 Sacramento

December 16 Sacramento

January 8, 1965—Business meeting. Los Angeles
Public hearing, 7-Ven-lI8, between First Street and Patterson

Ranch Railroad spur near Tape Street

January 26

Inspection of flood-damaged state highways in Mendocino, Hum-
boldt and Del Norte Counties

January 27 .....Sacramento

February 24, 25. Los Angeles
Inspection of state highways in Riverside and San Bernardino

Counties

March 24 _ _...Sacramento

March 2 5 _ Los Banos

Public hearing, 10-Mer-lS2, between junction of existing Route

207 and the Madera county line

April 28, 29 _ Sacramento

May 25 ._ _. -Long Beach

Public hearing, 7-LA-l,22, Route 1, between Pacific Coast High-

way at Colorado Street and Vermont Avenue; Route 22, between

Pacific Coast Highway at Colorado Street and Cerrito Channel

May 26.. _ Los Angeles

June 1 7. San Bruno

June 29, 30 _ _ Sacramento

The list of past members of the California Highway
Commission which has appeared yearly in the annual

report will now be published every fourth year.

Copies of the organization charts of the Department

of Public Works and the Division of Highways which

formerly were included in the report are now available

upon request.

California Highways and Public Works
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1965
Building a freeway is a complex task Ihal requires the services of skilled

workers. On (he average, for every $1,000,000 spent on highway con-

struction, $325,000 goes (o pay the salaries of individuals such as these

two men who were photographed during May as they did cement work

on Routes 82 and 87 in San Francisco.

The repair and renovation of high-

vays and bridges in northern Califor-

lia that were either damaged or swept

way by last winter's floods was of

)rimarv concern during 1965.

Because state highways are the eco-

lomic lifelines on which the citizens

)f the ravaged area must depend, there

vas no wasted motion in the campaign
reopen them. The engrossing story

)f the way in which this was done and

he cost in time, manpower, materials

ind cash required to accomplish the

ask have been reported in previous

1965 issues of California Highways and
^ublic Works}
But there was not complete preoc-

:upation with bringing the northland

lack to normal. In addition to the

•outine tasks, increasing emphasis and

greater centralized control of other

jrograms that have been in effect for

1 number of years took place. Of the

atter, the two most significant and of

January-February 1965, California Highways and
Public Works.

great obvious interest to the public

were highway beautification and traf-

fic safety.

The Division of Highways philos-

ophy regarding highway beautifica-

tion was embodied in a document that

originated from within the California

Highway Commission. In the form of

a resolution, and passed unanimously

by the commissioners, it called for

practical cooperation from the com-
mission, the Department of Public

Works and the division with various

federal agencies and the California

State Legislature in implementing the

Federal Highway Beautification Pro-

gram.

The commission lauded the effective

programs of identical or allied nature

that the division has been pursuing to-

ward ultimate completion for the past

several years.

Scenic System Included

Included is the 5,000-mile scenic

highway system. Its general standards

and criteria were adopted by Gover-

nor Edmund G. Brown's Advisory

Committee on a Master Plan for Scenic

Highways.

A complimentary program is the

construction of roadside rests at 257

locations scattered throughout Califor-

nia. A number of them have been com-

pleted and the total open to the public

increases on an almost month-to-month

basis.

-

The commission drew attention to

the 145 million already spent on in-

stalling landscaping along state high-

ways and the additional like sum spent

in the maintenance of existing land-

scaped areas.

In the budget for the coming fiscal

year, the commission boosted that pre-

vious $90-million total to well over the

flOO-million level by earmarking ap-

proximately $17 million more for new

-July-August 1965, California Highways and Ptth-

lic Worfes.

November—December 1965



landscaping and maintenance during

the 1966-67 fiscal year.^

The commission also pledged sup-

port to the accelerated interest in high-

uay beautification that is sweeping the

state and the nation and charged the

division with making the public aware

of both its interest and its polic\-.

Similar pride, concern and interest

were evidenced by Governor Brown
in October when he announced the

contract award of the largest highway

STATUS OF CALIFORNIA'S 43 SAFETY ROADSIDE RESTS

County



an $50,000 each included in the

il safety improvement projects com-
eted. They brought the total cost of

ch projects to nearly $8,200,000 for

at year. This total includes more than

50,000 in projects costing less than

,000 each.

Fewer Accidents

The State Highway Engineer esti-

ated that 800 to 1.000 fewer accidents

ch year will occur at these 301 im-

oved locations. These safety benefits

e in addition to the large number of

cidents that will be prevented by
utine improvements carried out by
e division's maintenance crews on a

:y-to-day basis. These include install-

g warning signs, striping, and the de-

leation of curves and fixed objects.

Going back even further, a study

1962 of former problem locations

iproved by projects in the $5,000-

0,000 range reflected about a one-

ird reduction in accidents. A recent

view of the benefits to be expected

dicates a 25-percent reduction in ac-

dents, probably because many of the

orst locations have been corrected,

'omack added.

While the California "spot correc-

Dn" program is in line with the

spped-up nationwide emphasis on

affic safety projects announced re-

ntly by Federal Highway Adminis-

ator Rex M. Whitton, Womack ex-

ained that federal aid funds are not

lanneled into these projects in this

ate.

Instead, the federal aid moneys are

)plied to construction of the ma-

r freewav projects, which, Womack
)inted out, provide ma.ximum bene-

:s in term of safety as well as efli-

ency and economy. Freeways now
operation in California are credited

ith saving one life and preventing 65

juries every day, as compared with

hat the records show would have

ippened if the same amount of travel

id taken place on conventional roads.

He emphasized that the continual

irveillance of the highway system to

cate accident concentration locations

IS been a long-established procedure,

jt has received increased attention in

:cent years. This has been aided by

le use of electronic data processing

lethods to pinpoint trouble spots.

How high were fhe waters over US 101 in Humboldt County during last winter's floods? The signpost

shown on the left side of the obove phofogroph is accurate. The water actually covered the road and
adjacent lands to the level of the horizontal striped bar.

One of the most important and spectacular freeway openings during the year was the new seciion of

Interstate 80 over the Donner Pass area. This photo, taken from above the summit, is looking eastward

across Donner Lake.

ovember—December 1965



Dangerous Location! Reported

Other dangerous locations arc re-

ported by enforcement officers, public

agencies and individual citizens.

"Equall>- important as finding haz-

ardous spots," \\'omack said, "is de-

termining if and how the\- can be neu-

tralized.

"Too nian\' people sec cure-alls in

recommending such things as traffic

signals, for example, where possibly

these would increase the number of

accidents. There are more rear-cntl

accidents at signalized intersections,

although these arc usually less severe

than tlie broadside accidents the signals

reduce."

The S?,000,000 special fund will be

divided among the 1 1 state highway

districts according to their amount of

travel and accident percentages.

The concept of using airspace over

and under freeways for other produc-

tive purposes by public agencies and

for private use has been under stud\

for the past five years.'

• Scplembcr-Oclobcr 1965, Califorria lliiihuays ami
Public Works.

In Jui\-, a meeting of state, count\-

and cit\- officials was called by Robert

B. Bradford, Administrator of tlie State

Transportation .Agcnc\'. to discuss the

matter.

He opened the meeting bv outlining

the state's philosoph\- in the following

words.

"California is gaining 1,750 people

a day. By 1980, we are convinced

that resulting land shortage will force

building o\cr and under freewa\s.

"This will happen even if we do no

long-range planning. Wiiat we must
do now is see that this building is

tlcsigncd purposefully ratiicr tiian

riirough neglect of the higiicst and best

use—a use in keeping with local com-
munit\- plans."

Team Effort Needed

He emphasized that tliis can be ac-

complished only by the team efforts

of the state, cities and counties, and that

all such construction must be approved

by local government.

"We are not talking about an\- total

use of this airspace," Bradford added,

"but selective development of prop-

ert\- sensitiveK- done in selected areas."

An on-(haipot r'nspccfion by Governor Edmund G. Brown of new MacArlhur Freeway conslruc/ion in

Oakland took place in October. He was accompanied by (lell) Alan Hart, district engineer, and (right)
Cordon Ball, the contractor whose Firm accomplished the construction. The Governor cited the fact that
vedic/oj that travel the new stretch of approximately lour freeway miles in lieu of city streets sove

eight minutes.

riic California Highway Commis-
sion will not be interested solely in

high bids in leasing airspace but will

insist that proposals benefit the com-
munity, he promised.

Delegates from all cities and counties

represented agreed that full considera-

tion must be given to aesthetics and

that no use of space over and under

freewa\s be authorized where land-

scaping is more appropriate. Unani-

mous concern for motorists was
expressed and warnings voiced to dis-

regard any temptation to approve con-

struction that might result in disservice

to dri\'crs by routing traffic through a

scries of boxlike tunnels.

The Legislature established the Cali-

fornia Highway Commission in its

present form in 1943 to insure not onl\-

continuity of highway policy, but also

its removal from sectional or political

considerations.

Its membership comprises six busi-

ness and professional men, appointed

by the Governor and confirmed by
the Senate, plus as its chairman, the

.\dministrator of the Transportation

.\genc\-. The State Director of Public

Works serves as its administrative of-

ficer.

The six members serve without pa\'

for four->ear staggered terms. "I'hc\

are required by law to represent the

entire state rather than a particular area.

Commission Duties

The commission's duties include the

t)udgcting and allocating of state high-

way funds, the determining of rout-

ings for freewavs and other nighwavs,

and the approval of select systems of

county roads and city streets, the au-

thorizing of condemnation proceed-

ings, and approving the terms and con-

ditions of deeds and right-of-way

relinquishments and abandonments.

1 he conmiission adopts an annual

budget each October for the coming
fiscal \car. For fiscal \ear 1966-67. it

budgeted |6.51,919,6.'i.5 for state high-

wa\- construction purposes, including

rights-of-way and engineering. How-
ever, to insure that all saxings from in-

divitlual projects can be made available

ijuickh- for other work, it adjusts bud-

geted amounts at its regular monthly
meetings.

1 he Dixision of Highwaxs, a unit of

the Department of Public Works, is

California Highways and Public Works



his section of Roufe J in Monterey County is a portion of the first official scenic highway to be adopted fay the State Department of Public Works. The
niire link is between the San Luis Obispo county line and the Carmel River. To be classified a scenic highway, a road must traverse areas of outstanding
eauty; and in location design and construction receive special attention regarding its visual appearance and ability to blend into the surrounding landscape.

n organization of career employees

hosen and promoted on the basis of

ompetitive examinations. It is respon-

ible for the actual operation of the

ighway program including planning,

esign, right-of-way acquisition, con-

truction and maintenance.

Its chief, the State Highway Engi-

eer, is assisted by a headquarters staff

1 Sacramento and by 1 1 highway dis-

rict engineers and their staffs who are

esponsible for all aspects of the high-

way program in their areas.

Experience has shown that this de-

centralization makes the program more

responsive to local conditions and

needs.

Information on local highwa>- mat-

ters may best be obtained from the

following, their areas delineated by the

accompanying map:

District 1—Sam Helwer, District Engi-

neer, 430 West Wabash Avenue, Eureka

District 2—H. S. Miles, District Engineer,

1657 Riverside Drive, Redding

District 3—W. L. Warren, District Engi-

neer, 703 B Street, Mar>sville

District 4—Alan S. Hart, District Engi-
neer, 150 Oak Street, San Francisco

District 5—R. J. Datel, District Engineer,

50 Higuera Street, San Luis Obispo

District 6—W. L. Welch, District Engi-
neer, 1352 West Olive Avenue, Fresno

District 7—E. T. Telford, District Engi-
neer, 120 South Spring Street, Los An-
geles

District 8—C. V. Kane, District Engineer,

247 Third Street, San Bernardino

District 9—C. A. Shervington, District

Engineer, South Main Street, Bishop

District 10—J. G. Meyer, District Engineer,

1976 East Charter Way, Stockton

District II—J. Dekema, District Engineer,

4075 Taylor Street, San Diego

•November—December 1965
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California subscribes to the philoso-

phy that pay-as-you-go is the best way
to plan, construct and maintain high-

ways. But that theory could have been

put to the acid test earl\- in the year

when it became obvious that $50-$60

million would be required to finance

the immediate program envisioned for

restoring flood-damaged roads and

bridges.

Instead, however, the funds were de-

rived from a special 1-cent-a-gallon

gasoline ta.x that went into effect on

April 1 and was rescinded on August

3 1 . The tax was imposed by Senate Bill

268, which was introduced by Senator

Randolph Collier, Chairman of the

Senate Transportation Committee. It

could have remained in force for a

maximum of nine months but was
lifted at the end of August by Gover-

nor Brown because of excellent prog-

ress made in the repair program and

the availability of enough additional

funds from federal and other sources

to ensure completion.

Revenue Sources

With the exception of this very tem-

porary tax, funds were derived from

such fairly predictable sources of reve-

nue as gasoline and diesel fuel, drivers'

licenses and registration fees, weight

fees on commercial vehicles, and taxes

on for-hire trucking.

California's Constitution requires

that revenues from highway-user taxes

be used for road construction and

maintenance, and the administration of

the Division of Highways, the Depart-

ment of Motor \'ehicles and the High-

way' Patrol.

Federal moneys stemming from the

U.S. government's taxes on the high-

way user are returned to the state ac-

cording to complicated formulae. More
than 91 percent of the cost of con-

structing the state's portion of the in-

terstate system is recompensed from

federal funds, as is 58 percent of the

amount spent on certain federal aid

primary, secondary, and urban high-

way projects.

The Highway Commission is re-

quired by law to allocate 55 percent

of construction funds to the 1 3 south-

ern counties and 45 percent to the re-

maining 45 counties each year. The
law further requires certain minimum
expenditures in each highway district,

including a minimum of $4,000,000 in

each county over each four-year pe-

riod, except in sparsely populated Al-

pine and Sierra Counties, where this

minimum is $1,000,000.

The Legislature, not the Highway
Commission, designates routes as state

highways, both freeway and conven-

tional, and fixes their general termini.

It sometimes specifies certain general

Full freeway
iMultilane divided expressway

Subtotal _

Two-lane expressway

Conventional highway

Miles Completed and in

operation Dec. 31

1,570

740

2,310

777

11,113

im



Spring always comes late m the year la some CatHarma highways. This sfofemen* is proved in the

above photogroph taken in June at Canon Pass on Route 88 w Alpine County.

control points through which they

must pass. It remains for the Highway

Commission, however, to determine

specific routings.

District Engineer's Duties

Like the old-time policeman on the

beat, the local district highway engi-

neer knows the area for which he is

responsible. When he finds that free-

way location studies are indicated, he

obtains authority to make them from

the State Highway Engineer.

Governing bodies of cities and coun-

ties are informed at the start of such

studies. Both are asked to cooperate

and to provide available information

on any master plan for transportation

and development of the area con-

cerned.

The district engineer's staff devel-

ops several feasible alternates, consid-

ering the destination desires of motor-

ists, community plans for land use, the

controls imposed by terrain and other

factors, the effect of each alternate on

individual properties and on commu-

nity values, and the relative costs for

Mobiie coring mochines ,i.e the one shown here ore used for cu.ing cores op <o >2 ."C"^;;.^^';-- '^ ''"'""' ~'"'""'>" '=
''-' "'"'"•°- "' "'

nnoui.ti ^u a
as-built roadway against the specifications.

November-December 1965



The chain link fences Ihal form profective barriers on freeway overcrossingi designed in recent years
lor pedestrian use have been modified from a square cagelike effect to this less confining siruclure.

This type provides lull protection and at the same time avoids any tunnel effect.

construction and right-of-way acqui-

sition.

Ail concerned—interested agencies

of federal, state and local governments,
water and school districts, and utiiitv

and transportation companies, among
others—are consulted during the de-

velopment of the several alternates. All

alternates under study are mapped and
fully discussed at public hearings at

which area residents are urged to ex-

press their views.

When the completed report of route

studies is received by the State High-
way Engineer, he reviews and analyzes

it and recommends a routing to the

Highway Commission. The commis-
sion, however, never adopts a routing

w ithout informing the local governing
bod\- of its intention to do so and ask-

NATIONAL SYSTEM OF INTERSTATE AND DEFENSE HIGHWAYS
(TofaJ miles: 41,000—to be completed in 1972)

Completed and Under construction
in operation or budgeted Adopted
Dec. Dec.
1964 196S

California allotment interstate mileage 694 817

Total miles: 2,166.

Dec.



The 1965 Construction Picture
Repairs to the highways and bridges

that were destroyed or damaged by
last winter's floods required major

construction effort in 1965. However,
since they were described extensively

in previous issues, they will not be re-

peated here.

Construction emphasis this year re-

mained on California's 2,166-mile por-

tion of the interstate system, which
under present federal law must be

completed by October 1972, while, at

the same time, increasing safety and

mobility in all parts of the state.

The recently adopted 1966-67 fiscal

year budget again provides for split-

financing of some projects which
legally can be placed under contract

in their entirety with the assurance

that next year's budget will finance

their completion. Additionally, the

new budget completes financing of

projects similarly split-financed last

year.

San Diego and Imperial Counties

On the Interstate 5 Freeway, which
when completed will extend between

the Mexican and Canadian borders, a

project completed in August between

the south city limit of National City

and 13 th Street provided an eight-lane

connection between the four-lane US
101 Freeway extending southward to

the Mexican border, and the eight-lane

1-5 Freeway extending northward to

Palm Avenue in San Diego.

A viaduct was completed in August
to connect the 1-5 Freewav near Palm

Avenue to the existing highway (US
101) near Lindbergh Field, and work
progresses to extend the freeway to

just south of the San Diego River.

The 1966-67 fiscal year budget pro-

vides funds for projects which will ex-

tend this eight-lane facility to an in-

terchange under construction near

Tecolote Creek and from this inter-

change to 0.5 mile north of Balboa

Avenue in San Diego, where it will

connect to a project under construc-

tion in Rose Canyon.

North of Balboa Avenue, construc-

tion is underway to near Del Mar,

connecting to a project northerly to

near Encinitas which was completed

in April. This in turn connects to an-

other section under construction to

the previously completed freeway

through Carlsbad and Oceanside to

north of the San Luis Rey River.

Work is just starting on a 9.7-mile

northerly extension of the completed

freeway and the new budget provides

funds to continue it to just north of

the San Diego-Orange county line.

An Interstate 8 Freeway section was

completed in June, which with a proj-

ect under construction and one newly
budgeted will extend this freeway

from El Cajon to 2.5 miles east of Al-

pine.

Farther east, a budgeted project will

provide six miles of freeway west of

Boulevard, connecting to a 10-mile

project under construction between

Boulevard and the Imperial county

line.

The eastbouiid lanes of this freeway

in the rugged terrain of the Mountain

Springs area cast of the San Diego-

Imperial count)' line were completed

this year. The westbound lanes had

been completed in 1964.

A project has just begun on 1-8

between El Centre, Imperial County,

and east of Route 111. The 1966-67

budget will finance construction 7.5

miles from south of Seeley to El

Centre.

It also provides funds for the first

unit of the eight-lane Interstate 805

Freeway in San Diego between north

of Home Avenue and 1-8.

The US 395 Freeway between Mir-

amar Road at the Miramar Naval Air

Station and north of Poway Road was
completed in November, and another

section extending this construction to

north of Rancho Bernardo Road was

begun in October.

The new budget will complete a

six-lane freeway on Route 67 bersveen

1-8 in El Cajon and 1.7 miles north-

erly. It also provides funds for con-

structing an interchange on the Route

103 (Alurphy Canyon Road) Express-

way at Friars Road in San Diego.

Los Angeles Metropolitan Area

The 33 miles completed to full

freeway standards in Los Angeles and

Orange Counties in 1965 included the

final section of the Santa Monica (In-

terstate 10) Freeway between the East

Los Angeles Interchange and Pacific

Coast Highway (Route 1) in Santa

This section of the Interstate 5 Freeway near Cardiff-by-the-Sea between Del Mar and

Encinitas was completed in April. All of this important interstate route has been com-

pleted, is under construction, or has been budgeted, except for the widening and

modernization of this route between south of National City and the Mexican border

and through Carlsbad and Oceanside, scheduled for completion by 1972.

This seven-span bridge under construction on the Interstate 40
Freeway between California and Arizona will be completed next

spring, replacing the twolane structure at right, built for railroad

use in 1890 and converted for highway traffic in 1947.
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The recent opening of the Santa Monica (l-W) Freeway between Bundy Drive in West Los Angeles and

the Pacific Coast Highway (Route 1) at the Santa Monica Tunnel (center) completed this freeway be-

tween the Easf Los Angeles Interchange and the Pacific Ocean.

Monica, and the first unit of the Po-

mona (Route 60) Freeway—a section

between the East Los Angeles Inter-

change and Third Street in East Los

Angeles.

Progress underway will complete

the outer loop formed by the San

Diego (Interstate 405) and Interstate

605 (San Gabriel River) freeways,

west, south and east of the Los An-
geles central district, by next summer
when the 1-605 Freewa\' will be com-

pleted southerly to 1-405.

A 4.7-mile section of the 1-605 Free-

way was opened to traffic in Septem-

ber south of W'hittier, completing this

freewa\' between the San Bernardino

(I-IO) and Santa Ana (1-5) freeways.

A connection using the Route 240

Freeway, a noninterstate facility, will

complete the interchange between

1-605 and the Garden Grove (Route

22) freewa\'s b\- next fall.

The first completed section of the

Pomona Freeway connects to four

projects underway to extend it about

nine miles easterly to Workman Mill

Road in Industry by late 1966. This

new frecw a\- will attract much of the

traffic from the older, paralleling San

Bernardino Freeway in this area.

.•\ 4.7-mile section of the Garden

Grove (Route 22) Freeway was

opened to traffic in late fall within

Garden Grove, and another section

under construction to the 1-405 Free-

wa\' in ^^'estminster will be completed

by midyear, providing a continuous

freeway stretch of about 10.5 miles.

Work on this route has just started

from Santa Ana to the Newport
(Route 55) Freeway. This latter route

is under construction between Santa

Ana and Costa Mesa.

The San Diego (1-405) Freeway

\\as extended southeasterly from the

Orange county line to Westminister

in .May and Huntington Beach in No-
vember. Another six miles will be

completed next year to Costa Mesa,

and funds have been budgeted to ex-

tend it another 4.5 miles southeasterly.

The Antelope Valley (Route 14)

Freeway was extended eight miles

easterly to the Angeles Forest High-

way near Vincent in August, and is

under construction northerK from

this point to Palmdale.

Grading and structures for this

freeway from west of Lancaster to

just north of the Kern count\- line u ill

start soon, and the new budget fi-

nances paving this section.

Work started in August to con-

struct seven bridges for the future In-

terstate 210 (Foothill) Freeway in

Monrovia and Duarte. The new-

budget provides funds for construct-

ing four miles of this eight-lane free-

way route between Duarte and Ar-

cadia.

The Long Beach (Route 7) P'ree-

way was extended northcrl\' from the

San Bernardino Freewa>- to Valley

Boulevard west to Alhambra in Feb-

ruary.

Construction in progress on the

Route 170 (Hollxwood Extension)

Freeway will be completed late next

year northward to Victory Boulevard

in North Hol_\'wood. The new budget

contains funds to extend it another 1.2

miles northerly.

Newly budgeted projects will con-

struct five miles of the eight-lane

Route 91 Freeway between just west

of Bellflowcr and Dairy \'alley; 1.5

miles of the Route 90 Freeway be-

tween Centinela Boulevard and Slau-

son Avenue in Los Angeles; and 0.8

mile of the first unit of the Route 57

(Orange) Freeway between the Route

91 (Riverside) Freeway east of Ana-

heim and Placentia.

On the Ridge Route portion of the

eight-lane Interstate 5 Freeway in the

mountainous terrain between the

north cit\- limit of Los Angeles and

the Kern county line, 6.5 miles will be

completed in mid-1967 to about a mile

south of Saugus Junction, connecting

to a project completed last December
to south of Castaic.

The 1966-67 budget provides for

funds for projects estimated to cost

$17,000,000 to extend this freeway 11

miles northerly to grading construc-

tion in progress at the summit of Five

Mile Grade.

Another 11.2 miles of this route is

under construction from the grading

project to completed Interstate 5 Free-

way just nortli of the Kern county

line.

Bids w ere opened in November for

completing the interchange between

1-5 and Route 134 freeways, and for

constructing the eight-lane Route 1 34

Freewa\' from the interchange to east

of San Fernando Road in Glendale.

The new budget will extend this free-

way another 2.9 miles to Glcndale's

cast city limit.

Another budgeted project will

widen the Santa .\na (1-5) Freewa\

from four to eight lanes between the

Pacific Coast Highway (Route 1)

south of San Juan Capistrano and the

San Diego (1-405) Freeway, and to

six lanes northwesterly to the Route

133 Freewa\-, a total distance of 16.4

miles.

San Bernardino and Riverside Countiei

An 18-milc Interstate 15 Freeway

project between Cronese \'alley and

Baker in San Bernardino County was

finished in October, completing full

freeway between the Nevada line and

Barstow, and freeway and expressway

southwesterly to San Bernardino.
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Widening and conversion of about

seven miles to full freeway standards

in and south of Victorville is nearing

completion, and work will start this

winter to widen this freeway to eight

lanes bet\\een the new I-5/US 395 In-

terchange and Cajon Summit.

The new budget allocates |20,000,-

000 for approximately 10.3 miles of

eight-lane 1-15 Freeway between De-

vore and Route 138 at Cajon. The
project involves constructing an inter-

change with the future Route 31 (De-

vore Cutoff) Freeway, and about 1.8

miles of this future freeway route

southerly from the interchange.

On the other interstate freeway

route across the San Bernardino desert

easterly of Barstow, Interstate 40,

about nine miles \\ere completed in

the spring between Barstow and just

east of Daggett, and construction of

both the approaches and the four-lane

1-40 freeway bridge across the Colo-

rado River south of Needles will be

completed by mid-1966.

On the remainder of 1-40, three

additional sections of freeway have

been budgeted for construction

—

about 32 miles between Daggett and

Ludlow; about five miles between

Java and the north city limits of

Needles; and eight miles extending

southerly from the south city limits.

Widening of the Interstate 10 Free-

way to six lanes in Ontario and to

eight lanes in the Fontana area of San

Bernardino County, a total distance

of 14 miles, was completed in late fall.

Another 11 -mile project was com-

pleted last summer to convert I- 10 to

a six-lane freeway between Redlands

in San Bernardino County and Beau-

mont in Riverside County.

In the Palm Springs area, an eight-

lane I- 10 Freeway will be completed

next summer between just east of

Cabazon and Route 111, and con-

version to eight-lane full freeway

between Route 1 1 1 and Garnet, a dis-

tance of nine miles, has been budg-

eted. Included in this budgeted proj-

ect are two safety roadside rests near

Whitewater. Route 111 will be com-

pleted as a four-lane expressway be-

tween I- 10 and Windy Point next

spring.

November—December 1965

A 10-mile stretch of four-lane I-IO

Freeway to 23 miles east of Indio was
completed in September; a 5.1-miIe

stretch east and west of Cottonwood
Springs Road was completed this sum-
mer; and a 27-mile section between
east of Desert Center and 18 miles

west of Blythe should be completed

in early 1967. The new budget pro-

vides funds to extend this freeway 20.6

miles easterly from the Cottonwood
Springs Road project.

On noninterstate routes, the free-

way interchange between Routes 18

and 138 near Crestline is under con-

struction, as are two sections of the

Route 18 Freeway between the inter-

change and San Bernardino.

The new budget will finance con-

structing a connecting freeway (lo-

cally known as the Crosstown Free-

way) between 1-15 near 16th Street

in San Bernardino and Waterman
Avenue (new Route 18), which will

be widened and extended from 30th

Street northerly to provide better in-

terim traffic service to the mountain

recreational areas.

Also newly budgeted is a 3.7-mile

relocation of Route 138 as a four-lane

expressway north of Crestline, because

the future Cedar Springs Reservoir

will inundate the existing highway.

The Department of Water Resources

will pay f2,200,000 of the estimated

$2,700,000 cost.

The conversion of US 60-395 to six-

lane freeway between east of River-

side and the University of California

campus in that city will be completed

this winter.

Widening of the US 395 Express-

way to four lanes between south of

Grand Avenue near Sun Qty and

Route 74 south of Perris will be com-

pleted by midyear.

A four-lane, 5.5-mile Route 71 Free-

way section will be completed next

summer between the south city limit

of Corona and the Glen Ivy Hot
Springs area.

San Joaquin Valley and Central

Mountain Counties

Although work continues on com-
pleting the conversion of US 99, still

the major traffic arterial route through

the San Joaquin Valley, to full free-

way standards, construction emphasis

has shifted to the Interstate 5 (West-

side) Freeway, a new route along the

west side of the valley that will sub-

stantially reduce travel time between

the Sacramento and San Francisco Bay
areas and the Los Angeles basin.

Bids were opened in September for

grading about 24 miles of the future

1-5 Freeway between US 99 at

Wheeler Ridge in Kern County and

just north of Taft Highway (Route

119), and the new budget provides

funds to construct another 11.3 miles

from the Lerdo Highway to Route

46 near Lost Hills.

The first unit of (he Pomona (Route 60) Freeway from the East Los Angeles /nferchonge has beer}

completed, connecfing to construction in progress easterly to Industry. The older freeway at left is the

Santa Ana (Interstate 5).
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Two mites of the two-lane Route 120 (Tioga Pass Highway) Expressway in Mono County between Lee

Vining and Yosemite National Park were completed this fall and another seven miles are under

construction.

In Fresno County a newly budgeted

4S.5-inilc grading and structures proj-

ect north of the Kings county line

will connect to a similar 20.7-mile

project northerly to the Merced
county line west of Mendota, which
will be completed next summer.

Construction of this new freeway

between west of Los Banos and south-

west of Gustine in Merced County
will be completed in the spring, and
work is underw ay to extend it north-

erly another 36 miles through Stanis-

laus County to the San Joaquin county

line. A previous!)- budgeted project

will e.\tend it to the Interstate 580

Kreew a\- near Tracy, a spur route to

the San Francisco Ba\' region, as well

as 5.2 miles of this latter route to con-
.struction underway to 1 mile west

of the .Alameda-San Joaquin count)'

line.

A newl\- budgeted project will con-

struct 1.7 miles of 1-5 as an eight-lane

freewav north of the Stockton Chan-
nel in Stockton, and as a six-lane free-

way for an additional 1.5 miles

northerly.

On US 99, the new budget provides

funds for expressway to freeway con-

way conversions in Kern County
south of Bakersfield and north of

Cawelo. .Xnother is underway in Ma-

dera County, which, when completed,

will provide an unbroken section of

full freeway for 108 miles from Mc-
Farland in Kern County through the

Cit_\- of iMadera.

P'reeway bypasses of Ceres and Mo-
desto in Stanislaus County were com-
pleted in the spring and summer, and

work will begin soon on a freeway

b\pass of Ripon in southern San

Joaquin County.

The new budget provides funds to

extend the four-lane Antelope \'alley

(Route 14) Freeway 4.9 miles north

of the Los Angeles-Kern county line,

and to grade the first unit of the fu-

ture Route 178 Expressway in the

Kern River Canyon.

A 5.2-mile project on Route 178,

w hich includes construction of a free-

way section in and east of Bakersfield.

will be completed next winter, and

paving of 7.9 miles of the Route 58

Freewa\' between Keene and Tchach-
api was completed by year's end.

In Kings Count)*, a nine-mile free-

wa)' and expressway extension of

Route 198 to Hanford was completed
in late spring, and work began in Sep-

tember to continue it through and east

of that city.

A freeway section on this route

through \'isalia in Tulare County was

completed in July, and a 9.4-mile east-

erly extension is scheduled for com-
pletion in .March.

A six-lane freewa)- viaduct on Route

4 1 to connect the US 99 Freewa)- with

Fresno's business district began early

this year.

A 12.4-mile Route 152 Expressway

through Pacheco Pass around the area

to be inundated by the San Luis Res-

ervoir was opened to traffic this

spring. Budgeted projects will finance

extending this route as a four-lane ex-

pressway to Los Banos and adding two

lanes for one mile within that city,

and for converting to four-lane free-

way and expressway standards be-

tween 0.8 mile west of the Merced-

.Madera count)' line and 7.3 miles

easterly.

A two-lane expressway on Route

108 in Tuolumne County east and

w est of Long Barn will be completed

b)' year's end and a newly budgeted

project will complete a three-mile ex-

presswa)' b)'pass of Twain Harte; an

8.8-mile two-lane expressway on

Route 4 from Ganns Meadow in Cala-

veras County to one mile east of the

Alpine count)' line is underway.

New'l)' budgeted projects will fi-

nance construction of 5.2 miles of

two-lane expressway on Route 49

southeast of .Mariposa, and 5.4 miles

of Route 132 on improved alignment

between southwest of the Mariposa-

Tuolumne county line and four miles

west of Coultcrville; and nearly four

miles of two-lane expresswa)' on

Route 16 in northwestern Amador
County.

East of the Sierra Nevada, two .

miles of two-lane expressway were I

completed this fall on Route 120 (Ti-

oga Pass Highway) in .Mono County
u est of Lee \'ining; a three-mile west-

crl)' extension to the east boundar)" of j

^'osemite National Park will be com-
pleted next spring; and another 4.1

miles to three miles west of Lee \'in-

ing are scheduled for completion in

late 1967.

The new budget provides funds to

extend the recently completed recon-

struction of Route 168 in Inyo County
another 6.9 miles westerly to Camp
Sabrina.

Work will start .soon to construct

nearl)' 1 1 miles of tw o-lane express-
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way on US 395 between about five

miles north of Independence and just

north of Aberdeen.

Sacramento Valley and Northern
Valley Projects

On the Interstate 5 Freeway, work
has been completed, is under construc-

tion or is budgeted for 104.6 continu-

ous miles between two miles south of

Willows, Glenn County, and the Sac-

ramento River Bridge at Antler in

Shasta County.

In Sacramento County, the new
budget allocates funds for about seven

miles of eight- and six-lane 1-5 Free-

way between J Street in Sacramento

and Route 99 at Bayou Way, connect-

ing with initial two-lane expressway

construction in progress on this route

westerly to the Sacramento River near

Elkhorn.

This budgeted project, estimated to

cost 127,636,000, involves construct-

ing paired freeway bridges across the

American River upstream from the

Jibboom Street Bridge.

This 1966-67 fiscal year budget also

provides funds for a project costing

an estimated $7,500,000, to extend a

completed four-lane 1-5 Freeway sec-

tion in Arbuckle, Colusa County, both

5.5 miles southerly and eight miles

northerly.

Work will be completed by next

fall on freeway construction from two
miles south of Willows to Red Bluff

in Tehama County, connecting to a

previously completed freeway section

to south of Anderson. About 20 miles

from this point to two miles north of

Redding also will be completed next

fall.

The new budget will finance about

16 miles of construction northerly to

three miles north of O'Brien, connect-

ing to freeway construction in prog-

ress to the Sacramento River Bridge

at Antler. North of the Pit River

Bridge, the work will consist of con-

structing two lanes for northbound

traffic and reconstructing and widen-

ing the existing two-lane highway to

complete conversion to four-lane free-

way.

Widening the four freeway lanes

and installing a median divider on the

Pit River Bridge was completed in late

fall.

November—December 7965

In Siskiyou County, conversions of

a short section of 1-5 in and north of

Dunsmuir and a 1.5-mile section south

of the Oregon line to full freeway

standards are nearing completion, and

the budget will finance the construc-

tion of 3.3 freeway miles on this

route, approximately 1 1 miles north of

Yreka.

This newly budgeted project in-

cludes a bridge across the Klamath
River to connect the existing highway
north of the river with a future safety

roadside rest which will be con-

structed on the river's south bank.

On Interstate 80, freeway progress

includes conversion of 7.1 miles south-

west of Vacaville in Solano County
from four-lane expressway to eight-

lane freeway, now nearing comple-

tion, and a 3.7-mile six-lane freeway

northeast of Route 505, completed in

late fall.

Construction of the superstructure

of a new 1-80 Freeway bridge across

the Sacramento River, together with

its approaches from US 40 in West
Sacramento, Yolo County, to Fifth

Street between W and X Streets in

the City of Sacramento, will be com-
pleted by late summer.
From this point, eight-lane freeway

construction is in progress for 2.3

miles easterly to Alhambra Boulevard,

scheduled for completion for early

1968, joining with 1-80 Freeway con-

struction underway northerly be-

tween 29th and 30th Streets to a con-

nection with the Elvas Freeway near

A Street, to be completed by late

1966.

The Elvas Freeway and its bridge

across the American River are being

widened from four to six lanes to the

Route 160 Freeway near the Arden
Way Interchange.

The new budget will finance con-

struction of an interchange between
the 1-80 and the future US 50 Freeway
at the intersection of W-X and 29th-

30th Streets in Sacramento. An inter-

change between this section of the

1-80 Freeway and the Route 99 (South

Sacramento) Freeway is under con-

struction.

Work will start soon to widen 1.1

miles of the Route 160 Freeway across

the American River in Sacramento

from four to six and seven lanes, in-

cluding construction of an additional

Shown is one of the highest highway ftlls in this

country, required by the completion of the 12.4-

mile Route 152 Expressway through Pacheco Pass

around the area to be inundated by the San Luis

Reservoir.

Structure paralleling the 16th Street

Bridge and the North Sacramento

Viaduct.

On US 50, freeway construction be-

tween east of Folsom Junction, Sacra-

mento County, and 2.2 miles east of

the El Dorado county line was com-
pleted in November, connecting with

a 2.2-mile easterly extension to be

completed next year. A 5.5-mile sec-

tion near Pollock Pines was opened to

traffic last summer.

The new budget allocates funds for

a 7.5-mile, US 50 Freeway section

easterly from just west of Shingle

Springs to the completed freeway sec-

tion to Placerville.

A project to complete the Route
99 Freeway through Chico, Butte

County, will be opened to traffic by
midyear, and the first unit of the four-

lane Grass Valley-Nevada City Free-

way on Route 20, a 3.3-mile section

This section of US 50 Freeway near Pollock Pines

was opened to traffic last summer.



The bridge shown at bottom under consfrucfjcn acroij '.i:^ „^.;„;iienfo River will carry 1-80 trafftc be-

(ween Yolo County (left) and the VV-X Sfree( extension of this route in Socromeno, to the 29th-30th
Street construction, scheduled for completion by late 1966.

in Nevada County, will be completed

in 1966.

Newly budgeted arc the initial r\vo

lanes of an eventual four-lane freeway
on Route 70 in Yuba County between
Bear River and south of Olivehurst,

and a four-lane freeway from this

point to Route 65 south of Marysville,

including one mile of four-lane Route
65 Expressway southerl\' from this

junction.

The new budget also provides funds

to replace a bridge on Route 113

across the Sutter Bypass north of

Knights Landing in Sutter County.
A 1.9-milc Route 299 Freeway sec-

tion easterly from .Market Street in

Redding, Shasta County, was com-
pleted in August.

A two-lane expressway on Route
36 near Susanville in Lassen County
will be completed next year, and the

new budget provides for a 6.9-mile

two-lane expressway on this route
east of Chester in Plumas County.

Another Plumas County project, a

4.6-mile two-lane expressway on
Route 70 near Blairsden, is nearing

completion.

The 1966-67 budget will finance

grading a portion of Route 139 on
new alignment between Route 299
near Canb\ in .Modoc County and 8.2

miles northerly, and for paving the

northernmost 2.2 miles as the first step
of two-lane expressw a%- construction.

A 2.9-mile two-lane expressway on
US 395 in Modoc County north of

tlic Lassen county line was opened to

traffic in October, completing a two-
lane expressway between south of the

count\- line and six miles south of

.\lturas, except for a short section in

Likely.

The new budget provides for grad-

ing a portion of the Trinity County
route between Weaverville and Etna
via Scotts Mountain (Federal Second-
ary County Road 189) on new align-

ment between Coffee Creek and 5.8

miles northerly, and for paving the

first 2.8 miles, as the first stage of two-
lane expressway construction. This en-

tire route will eventually- l)e con-
structed to expressway standards as

Route 3 in the state system of scenic

highwa\'s.

Central Coastal Counties

Construction of interchanges on ex-

pressway sections of US 101, and re-

placing conventional highway sections

of Route 1 w ith freeways and express-

ways, continued steadily in 1965.

Conversion of the US 101 (Ven-
tura) Freeway near .Montalvo in \''en-

tura County to six-lane freewa\- is

under construction, and the new
budget will finance an interchange

west of Thousand Oaks.

The Buellton Bypass (US 101)
Freewa\- in Santa Barbara Count)- was
coiupleted in June. Newly budgeted
is the conversion to freeway standards

of sections of this route west of Car-
pinteria and near Summerland.

In San Luis Obispo County, a con-

version of US 101 to freeway stand-

ards north of Pismo Beach was com-
pleted in June, and work is underway
to complete the conversion to such

standards between Atascadero and

Paso Robles.

Construction of a 4.8-mile US 101

Freeway between north of San .Miguel

in San Luis Obispo Count\- and north

of Camp Roberts in Monterey County
was completed in August. An exten-

sion to north of Bradley will be open
to traffic next summer, connecting to

completed freew a_\' northerly to San

Ardo.

A US 10! F"rcewa\- bypass of King
Cit> has been financed in the new-

budget. F'arther north, a freeway by-

pass of Salinas on this route was
opened to traffic in early November.

On other routes in Ventura County,

an 8.6-niile easterly extension of the

Route 126 Freeway to Santa Paula

w as completed in November and con-

struction will start early next year for

3.9 miles of the Route 118 Freeway
through Santa Susana Pass. The exten-

sion of the Route 33 Freeway north-

erl\' to south of Ojai was budgeted in

the 1965-66 fiscal year.

The new budget allocates $10,000,-

000 for a Route 23 Freewa)- section

north of Thousand Oaks.

Work is underway to construct a

two-lane expressway on Route 1 in

Santa Barbara Count>- between US 101

at Las Cruces and San Julian Ranch.
About eight miles of this route will

be constructed to freeway and ex-

pressway standards between Harriston

and west of Orcutt next fall, as will be

a two-mile, four-lane Route 135 spur

between Route 1 and Orcutt. The
new budget includes funds for the

construction of the initial two lanes

of an expresswa\ on Route 246 west

of Buellton.

Adding two lanes to the Route 1

Expressway for 4.4 miles north of the

.Main Gate of Camp San Luis Obispo

is in progress; a 2.8-mile freeway by-

pass of Ca\ucos on this route will be

completed next spring; and the new-

budget will finance extending the in-

itial two lanes of the Route 1 Express-

way B>-pass of Cambria to north of

San Simeon.
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A project estimated to cost $10,-

000.000 has been budgeted for a 6.7-

mile section of Route 1 Freeway
between the south cit)- limit of Mon-
terey and Fort Ord, and work was

started this fall on a freewa>' section

through Castroville.

Construction of 1.9 miles of free-

way is under\\"ay in Monterey Count>"

on Route 68 just west of Salinas.

Preliminar>" \\ork for the \\'atson-

ville Bypass Freeway on Route 1 \\"as

completed in February, and the rest

of the job will be advertised for bids

in Januar}-.

In San Benito Countw conversion

of Route 1.^6 to four-lane expressway

bet\\ een US 101 and San Juan Bautista

was completed this fall, and the new
budget provides funds for the initial

t\\ o lanes of an ultimate four-lane ex-

p^ess^vay on this route between nonh
of Hollister and the Santa Qara
county line.

A two-lane expresswa>" on Route

180 between south of Hollister and

just north of Tres Pinos will be com-
pleted ne.xt spring.

San Francisco Bay Region

The Interstate 580 (MacArthur)

Freeway was opened to traffic be-

rvveen Buell Street in Oakland and the

east city limit in October, and will be

completed by late spring between San

Leandro and l"3rd Avenue near Hay-
ward. These t\vo projects, costing

about $17,500,000, will complete 15

miles of this eight-lane facility" be-

tween the East Ba\' Distribution

Structure and Castro \"alley Junction.

The 1966-6" fiscal year budget pro-

vides for a project estimated to cost

S14.500.000 for 8.5 miles of this route

through Altamont Pass from just west

of the San Joaquin county* line to near

Livermore.

Renovation of the two older two-

lane bores of the Caldecott Tunnel on

Route 24 through the Berkeley Hills

was completed this summer, and con-

struction of a unique system of lane

control has just been completed, con-

currentiy with 1.2 miles of eight-lane

freeway from the tunnel to the future

Temescal Interchange in Oakland,

permitting the use of the middle bore

on a reversible basis and pro\"iding

Thii sscfion of US IC! f-ee«0)' -OS cpe-ed to *ra^'C in lofe sumr-er, ce'-^een Sy'voroofe and Dean

Creek in Humboldt County.

four free\\a>" lanes for the heavier

direction of peak-hour traffic through

the Caldecott Tunnel.

The new budget allocates funds to

start the first of two projects on the

Route 24 (Grove-Shafter) Freeway

in Oakland ^\ hich will incorporate fa-

cilities of the Bay Area Rapid Transit

District in the median.

Three miles of the Interstate 680

Freeway bet^veen 1-580 at Dublin and

one mile north of the Alameda-Contra

Costa county line were opened to

traffic in December, and construction

northerly to Danville will be com-

pleted by midsummer. Work started

this fall on the section between 1-580

and Scotts Corner, \\hich will com-

plete this bay area circumferential in-

terstate freeway route from Fremont

in Alameda County to \'allejo in

Solano Count>".

About 12 miles of the four-lane

Route 21 Freeway connecting 1-680

at Benicia and 1-80 at Cordelia will be

completed in midyear. This project is

financed by toll bridge revenue bonds

to improve the approaches to the

1-680 Bridge betsveen Benicia. Solano

Count>-, and .Martinez. Contra Costa

County.

A 1.3 -mile Route 13 (Warren

Boulevard) Freeway section ^\'ill be

opened to traffic in early 1966. com-

pleting this route through Oakland.

Conversion of Route 92 to four-

lane freeway bet\veen the San .Mateo-

Ha>ward Bridge and Ha>^^•ard will

be completed next fall.

Widening of the Nimitz Freeway

(Route 1") to six lanes bet%veen

Washington Street in San Leandro

and Route 92 in Hayward is under-

wa\" and the new budget \vi\\ extend

this widening another 1.7 miles south-

erly.

The 1966-67 budget abo provides

funds for an interchange on this free-

way at 66th Avenue in Oakland to

ser\e the future sports arena near this

location.

In San Francisco, the Route 82

(Southern) Freeway will be extended

northeasterh- by next May as a six-

lane facilit>- to the site of the Islais

Creek Interchange with the future

freeway via Hunter's Point, and work
is just starting to extend it as the

eight-lane Route 8" Freeway to north

of ISth Street.

The new budget pro^^des funds to

widen the James Lick .Memorial (US
101) Freeway to eight lanes in the

Army Street area and to add an aux-

iliary- lane ber^^een the Army Street

on-ramp and the Route 82 Freeway.

A project no^^ under^^ay ^viLl con-

nect the Route 82 Freeway at Orizaba

Avenue in San Francisco with the In-

terstate 280 Freeway in Daly Cit>-.

and this latter route to Eastmoor Ave-

nue in Daly Cit>' by mid- 1966. A
southerly extension of the 1-280 Free-

way to west of South San Francisco

has just begun, and an eight-lane free-

way section from near San Bruno

Avenue to Millbrae is scheduled for

completion in late 1967.

The new budget allocates funds for

e.xtending this route southerly to the

San .Mateo Creek Bridge in and near

Hillsborough, now under construc-

tion, and for an additional 2.5 miles

in Woodside.
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In Santa Clara County, a 4.3-niile,

eight-lane 1-280 Freeway section

south of Page .Mill Road plus a 3.9-

inile, six-lane extension southerly to

Cupertino are in progress. A short

stretch southerly- to Saratoga-Sunny-

vale Road Nvas completed in June.

A 5.5-mile section of tlie Route 85

Free\\a\- between Cupertino and US
101 in .\lountain View was opened to

traffic at \car's end.

Other San .Mateo County projects

completed this >ear include Route 1

Freeway section in Pacifica, and a

Route 1 14 Expressway connection be-

tween Fl Caniino Real (Route 82) and

the US 101 (Bayshore) Freeway in

Redwood City.

Newly budgeted is the extension

of the Route 92 (19th Avenue) Free-

w a\- westerly to the site of an inter-

change w ith the future 1-280 Freewav
west of Belmont, and the construc-

tion of 2.1 miles on Brewer Island

west of the San .Mateo-Hayward
Bridge.

Xorth of the bay, a 3.1-mile US
101 Frcewa\- section was completed
in early 1965 between Novate and

nf)rth of San Rafael, Marin Count)-,

and a Napa County project converted

the Route 29 Expressway to four-lane

freewa>- between Napa Creek and

Napa.

A 1.1 -mile section of the US 101

Freeway in and near Santa Rosa was
completed in the spring, and the new-

budget will finance the completion of

conversion of this route from express-

way to full freeway standards be-

tween south of Petaluma and north

of Healdsburg.

Northern CoQstal Counties

A 5.5-mile US 101 Freeway bypass
of Uk'iali in .Mendocino Countv was
completed in No\cml)cr, connecting
sections previously completed.

Tlie new budget provides funds for

the construction of a four-lane free-

way on this route in tiie rugged ter-

rain near Cummintjs at an estimated

An exlansion of (he Roule 82 (southern) Freeway
in Son fronciico ;s jhown under construction to-

ward the site of and interchange near Islois Creek
with the future freeway via Hunters Point. The
section shown under construction will conned with

the Embarcadero Freeway at the San Francisco-

Oakland Boy Bridge.

cost of 515,500,000. This project in-

volves constructing the tallest high-

wa>' embankment in California, and

possib!\- the world, at Squaw Creek.

It will be 372 feet high and 900 feet

long.

Farther north in I luniboldt County,

a US 101 Freeway section between

S\lvandale and Dean Creek was

opened to traffic in late summer, com-

pleting 25 miles of freewa>' between

Dean Creek and Rcdcrest. From tiiis

point, construction is undcrwa\- to

about four miles south of Scotia. The
new budget will finance construction

southerh- from Dean Cj'cck to Ciar-

l)crvilie.

The Fourth Street Interchange on

US 101 in Areata was completed in

September as part of a continuing

program of converting this route to

full freeway standards.

Grading of five miles of US 101

Freeway from one mile south of the

Humboldt-Del Norte countv line to

Klamath was completed early in 1965,

and paving plus completion of the

l)ridges across the Klamath River and

its overflow channel were finished at

\ear"s end.

Another .Mendocino Cx)unt\' proj-

ect, a 4.4-mile, two-lane expressway

on Route 1 (Shoreline Highway)
nortii of Russian Gulch will be com-
pleted by the middle of next year.

A much-needed, 4.5-mile, four-lane

freew a\' on Route 299 in I lumboldt

Count\- betw cen Mad River and Blue

Lake was completed in Noxemher, as

was a 4. 1-milc stretch of two-lane ex-

prcsswa\ on this route, including a

bridge across Redwood Creek.

.\ 6.2-mile, two-lane expresswa\' on

Route 29 in Lake County between

south of Kelseyville and Route 175

began this summer.

The budget provides funds to ex-

tend the Route 20 two-lane e.xpress-

way from about six miles east of

Calpella another 5.1 miles easterly.
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. Operations
CONSTRUCTION

The current construction program
includes approximately 350 active con-

tracts amounting to nearly $600,000,-

000. An increase in the yearly number
of contracts and total amount can be

expected for the next few years, if the

interstate system of highways is to be

completed substantially within the al-

lotted time and other highways are im-

proved to meet traffic demands. This
will require not only more and larger

contracts, but also increased produc-

tion in order to meet predetermined

completion dates. Since the projects

must be completed \\ ithin the allotted

time and funds, unless unforeseen con-

ditions arise as the work progresses, it

is necessary that experienced and well-

qualified engineers be assigned to the

construction Mork in headquarters and
in the district organizations.

Construction Cost

The cost of construction has not in-

creased as rapidly as the cost of living

index, wages, or other industrial costs.

This is due primarily to the introduc-

tion of new, larger and more efficient

equipment which permits greater rates

of production by the construction in-

dustry. During the past few years we
have seen great strides in the develop-

ment of equipment for all segments of

heavy construction, including earth-

moving equipment and machines for

the construction of structures and for

the placing of bases and pavements. Ex-

amples, to mention a couple, are the

use of scrapers that now hold 55 cubic

>ards of earth each, and concrete plants

capable of producing 600 cubic yards

per hour. Bv comparison, 10 \ears ago

scrapers may have normally hauled

about 25 cubic yards and concrete pro-

duction was in the neighborhood of

150 cubic \ards per hour.

Along with increased production

rates to meet completion dates, closer

tolerances have been set up for the

contractors to meet in construction of

state highways. The development of
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the new equipment, therefore, not

only must provide increased produc-

tion rates but must be capable of com-
pleting the work to closer tolerances

than was expected several years ago.

To meet these tolerances more equip-

ment is now appearing that is automati-

cally controlled in both horizontal and

vertical direction, such as machines for

spreading and finishing bases and pave-

ments.

The past \ear has seen more empha-
sis on the aesthetic treatment of proj-

ects in the construction phase. Thus
greater attention has been given to the

attempt to blend cuts and fills into the

surrounding terrain, provide pleasing

appearance, by texture and color, of

slope paving at bridges and such fea-

tures.

Advisory Capacity

The Construction Department in

Headquarters acts in an advisory ca-

pacity to the various districts in con-

struction matters. Each district pro-

vides a general program of training for

its construction people, as the needs

dictate. To supplement this, Headquar-

ters Construction selects training pro-

grams in specialized complex areas such

as paving and prepares the material and

provides the leadership for implement-

ing such training. These programs are

directed toward practical application

of construction methods and are pri-

maril\- for construction personnel.

However, others from Highw-ays and

from other political bodies are accom-

modated to the extent that space per-

mits. Such training activities are con-

ducted during the time of year that

least interferes with the work in prog-

ress on the various construction proj-

ects.

Honor Camps

The Division of Highways and the

Department of Corrections continued

the joint operation of Camp 41, near

Happy Camp on the Klamath River

in Siskiyou County, on Route 3, and

Camp 42, near Lord Ellis Summit in

Humboldt County, on Route 299. Con-

struction continued downstream on

the Klamath River as far as Sandy Bar

Creek, with an oiled surfacing com-

pleted between Aubry Creek and Dil-

lon Creek. Camp 42 operations on

Route 299 shifted from east of Lord

The Junipero Serra Freeway (Interstate 280} under construction between Eastman Avenue and Orizaba
Avenue south of San Francisco.



Ellis Summit to the west side between

Pine Creek and Preston Ranch. Paving

will be completed by contract in De-

cember 1965 on a four-mile section.

Construction of the new bridge at

Redw ood Creek is also underway with

completion also scheduled in late 1965.

Stale route numbering has been ilondardized and
simplified to conform with recently eitablished na-

tional itandords. Here slate maintenance workers
replace one old US lOI shield near Point Mugu

in Ventura County with new Highway I sign.

Completion of the Sanfa Monica Freeway, shown above under construction, will provide West Los Angeles
with its first east-west freeway.

In the 1964-65 fiscal \ear the Divi-

sion of Highways employed appro.xi-

matel\- 4,200 maintenance personnel in

maintaining 14,744 miles of highways,
working out of 281 maintenance sta-

tions and expending appro.ximateiy

349,210,000. The above costs include

maintaining state highways in 355 in-

corporated cities.

Roodtide Resti

There are 21 roadside rests in oper-
ation throughout the state which were
maintained during the past fiscal vear
for approximately 544,200. There are

five more roadside rests under con-
struction which will be in operation in

rhc immediate future.

landfcaping

1 he Division of Highways eniploNs

approxim;itely 770 employees in main-
t.iining all types of landscaping on the

MAINTENANCE
state highu ay system. The cost of this

work is approximately $5,250,000. At
the present time there are approxi-

mately 4,300 acres classified as land-

scape, 2,000 acres as functional ground
cover, 570 miles of screen planting for

headlight glare, and 345,000 trees

which are all a part of landscape main-

tenance. It is estimated that the cost of

watering on landscape, functional

planting, trees, mass ground cover and

screen plantings cost approximately

$870,000 for the past fiscal \ear.

New Routes Maintained

A total of 4.4 miles of former

count\- roads and city streets was
taken over for maintenance during the

fiscal year:

Monterey County— Route 68,

from .Asilomar Beach State Park

to the junction of Route I—4.3

miles.

City of Oakland—Route 77, from
Melrose Underpass to 14th Avenue
—0.1 mile.

Pavement Repair and Bridge
Maintenance

Pavement repair consists principally

in applying leveling blankets, seal coat

application, base restoration, surface

planing, and other routine mainte-

nance operations essential in the resto-

ration of the surface and grade to a

safe and serviceable condition. Much
of this work is on heavily traveled

highways and requires careful traffic

control. Review b\- maintenance and

district personnel of road surface

needs justified the expenditure of $5,-

000.000 in the annual resurfacing and
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seal coat program. This program,

called rlie annual thin blanket pro-

gram, is financed from construction

funds and included 581 miles of one
inch blanket of asphaltic concrete and

44 miles of deferred seal coat, at a

total cost of approximately $5,000,000.

During the 1964-65 fiscal year a

total of 11,900,600 in maintenance
funds was e.xpended on pavement re-

pair. These repairs include 1,717.0

miles of traveled way and shoulder

work.

Expenditure for painting and re-

pairs to bridges as recommended by
the Bridge Department amounts to

f 7 80, 3 00.

Roadside Cleanup and Maintenance
in Cities

Laws prohibiting the disposal of lit-

ter along highways and the continued

distribution of litter bags by service

stations have not curtailed the litter

problem. In spite of the efforts of

service organizations to prevent the

littering of highways, roadside clean-

up continues to be an expensive

maintenance item. During the 1964-65

fiscal year approximately $2,600,000

was expended on roadside litter clean-

up and street sweeping.

Roadside Vegetation, Tree Care
and Landscaping

Roadside vegetation control has

been accelerated during the past fiscal

year in keeping with increasing road-

side areas and development.

Roadside vegetation outside of the

planted areas was controlled with

chemicals where practicable and with

mowers where otherwise required.

The use of mowers for roadside weed
control was reduced somewhat by
chemical spra\ing. Spraying reduced
the noxious weed population, thereby

reducing the amounts of service con-

tracts formerly issued to county agri-

cultural commissioners to do the work
on state roads. Spraying also elimi-

nated several mowings nonnally re-

quired. Clean areas where fireguards

were required were obtained by pre-

emergence spraying, whereas grass

roots were retained for erosion con-

trol where required by use of post

emergent sprays while the vegetation

was small and would not require sub-

sequent mowing. Special weed spray-

ing was required in the summer to

control certain weeds which were re-

sistant to the chemicals used in the

pre and post emergent applications.

Twenty-four different herbicidal ma-
terials were used for weed control

on roadsides and within the land-

scaped plantings. It is estimated that

the total quantities used covered

82,160 acres of sprayed area.

Several new chemical herbicides

tested by the department during the

past year showed promise of further

aiding in weed control problems here-

tofore unsolved.

A proportioner truck was built by
our Headquarters Shop for use in

varied spraying with more than one
material. Two 60-gallon stainless steel

tanks supply concentrate of separate

chemicals as required, into a propor-

tioner pump which measures and re-

leases the chemical into the fresh

water supply coming from a 2,000-

gallon stainless steel tank. The mixing
of concentrate and water takes place

in the main pump, where they are

thoroughly mixed and sent under
pressure to the discharge boom.

Experimental work was started

through the year on a number of

ground cover projects to determine
the feasibility of spraying young ten-

der edge growth with a contact her-

bicide to replace the former method
of edging with a mechanical edger, a

practice which was slow, expensive

and hazardous in heavy traffic. It is

e.xpected that contact spraying may

be done more frequently than was the

mowing at a great saving of time and
hazard.

Highway Signs and Pavement Markings

A trial installation of inserted epoxy
markers proved successful on the

mountain portion of Interstate 80

under the action of severe snowplow-
ing and the accompanying sand, salt

and ice conditions.

Thermoplastic marking material is

proving economical in areas of high

traffic wear at the lower elevations

where no freezing is encountered.

The use of preformed marking ma-
terial with a pressure sensitive adhe-

sive base is proving very successful.

This can be applied by the mainte-

nance crew without special equipment
and no waiting time for curing. The
service life is comparable to that of

thermoplastic material.

In the 1964-65 fiscal year $2,987,000

was expended in replacing traffic

stripe, pavement markings, repairing

and replacing signs.

Communications

The statewide highway radio sys-

tem at the end of the 1964-65 fiscal

year consisted of 1,755 mobile radio

units, 241 base stations, 52 microwave
stations, and 173 hand-carry units.

Radio communications is currently

utilized in the iMaintenance, Construc-

tion, Equipment, Service and Supply,

Survey, Bridge and Materials and Re-
search Departments.

'Maviiyw'^

A malntanance crew does patching work on fhe Eastthore Freeway in Alameda County.

November—December 1965 21



The division's radio system is on a

scheduled replacement basis to reduce

hotli obsolescence and high mainte-

nance costs. At the present time ap-

proximately 60 percent of the mobile

units and 10 percent of the base sta-

tions have been changed out utilizing

the latest solid state technique.

During the severe storms and floods

of December 1964 and January 196.\

the division's communications system

provided reliable communications be-

tween Sacramento and the northern

districts in Eureka and Redding.

In addition, communication facilities

w ithin these districts were expanded,

particularly mobile radio units and

hand-carry units. The reliable com-

munications within the districts, par-

ticularlv to isolated jobsitcs, assisted

in the rapid restoration work of the

state highway road system.

The division's leased private-line

tcletxpewriter system handled approx-

imately 2,800 messages per month.

This fully automatic ssstcm, operat-

ing at 75 words per minute, inter-

connects all 1 1 highwa>- districts and

various departments at Sacramento.

The winter road information to

news media, radio and television sta-

tions, newspapers, auto clubs, trucking

concerns, other governmental agencies,

and the traveling public was furnished

bv the division.

Outdoor Advertising

California's legal controls on out-

door advertising—administered by the

Department of Public Works under

specific mandate of the Legislature

since 1933 (except within incorporated

cities)—were augmented on Alay 15,

1965, with respect to some state high-

wa\"s.

On that date the Collier-Z'berg Act

of 1964 became operative. It provides

for more stringent regulation of cer-

tain types of outdoor advertising, lim-

iting them as to size and frei]ucnc\-,

on portions of the interstate highw a\-

SN'stem in California. Regulations spell-

ing out the new restrictions were

issued b>- the Director of Public

Works, following a pui)!ic hearing in

Sacramento.

The number of signs and structures

subject to the Outdoor .\dvertising

.\ct continued the downtrend which

has been evident over the past several

\ears, as indicated by the following

Totals 113,995 98,688 96,878

calendar vear figures for permits

issued:

S/g7« Sinii:iiiri;s

1962 1,826 33,258

1963 . 1,086 31,891

1964 1,777 50,265

The decrease in advertising struc-

tures is attributable to various factJ)rs:

incorporation of new cities, annexa-

tions to existing cities, more restric-

tive count\- zoning ordinances, and

additional mileage of landscaped free-

wax s (along which billboards are pro-

hibited). The peak year for structure

permits was 1958, when 37,782 were

issued. The\- have been going down
by about 1,500 per year.

The number of advertising signs on

buildings is subject to wide fluctua-

tions—it goes up markedl>' in even-

numbered \ears because of elections.

The number of advertising opera-

tors licensed for the last three fiscal

\ears has also declined: from 884 in

1962-63 to 818 in 1963-64 and 795 in

1964-65.

The cost of administering the act

has increased somewhat in recent

\ears, largcK' because of the construc-

tion of man\- miles of access-controlled

divided highways, which require ad-

ditional patrolling b\- outdoor adver-

tising inspectors. The Legislature in-

creased the fee schedules for licenses

and permits in 1959 and 1964 in ac-

cordance with its polic>" of keeping

the program on a self-sustaining basis.

Gross receipts from licenses, permit

fees and penalties amounted to S119,-

473.19 for the 1964-65 fiscal year.

Transportation and Encroachment
Permits

I'oUowing is a comparison of the

number of permits issued for both

functions during the past three fiscal

vears:

1962-63 1963-64 1964-6S

Encroachment
permits 12,453 12,507 15,508

Transportation

permits 101,542 86,181 85,370

On* ol (he yearly (osltj of mainfsnonce crews is mow removal from slate highways. Here, a rotary

snowplow removes snow from a sec/ion of Inlerslole 80 in the Donner Summit area.

Lighting, Signals and Electrical Devices

Traffic signals, while not increasing

grcatl\- in number of intersections, are

increasing \er\- noticeably in com-
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plexity. Traffic controllers and the

auxiliary equipment are being tran-

sistorized, and the pressure detector

is giving way to the inductive loop

detector. The phasing of the intersec-

tions is becoming more complex due
to traffic demand. This results in more
complex equipment in the intersec-

tion. Where two or more intersec-

tions are interconnected for better

flow of traffic, telemetering intercon-

nect units are being used.

Because of the freeways with their

on- and off-ramps and the large free-

way interchanges, highway lighting

and illuminated signs are increasing at

a very high rate.

The maintenance of tunnels and
tubes has increased to a point where
a special crew headed by a supervising

technician is being formed to handle

the work. The specialized nature of

this work calls for a wide knowledge
of electrical and mechanical equip-

ment.
Truck Scales

Three new truck scale installations

have been completed and are located

as follows:

Little River north of Areata on
US 101.

Northbound Castaic scale ex-

panded to include brake inspection

facility south of Castaic Junction.

Banning scales (replacing the ex-

isting ones at Whitewater) expanded

to include a brake inspection facil-

ity for westbound movement only.

Plans are being developed for a new
truck scale installation which will in-

clude a brake testing facility south of

San Onofre on Interstate 5.

New loadmeter pits have been in-

stalled at several locations throughout

the state where problems in connec-

tion with overloads justify their in-

stallation.

Maintenance Stations

The total cost of upkeep and repairs

to the various maintenance stations

throughout the state amounted to ap-

proximately 1725,000.

Major new stations completed dur-

ing the fiscal year include those at

Elk Grove, South Sacramento, Whit-

tier, McGee Creek, Calistoga and

Redwood City, at an approximate cost

of $1,021,000!

A rotary sweeper cleans gutters on the Bayshore Freeway in San Mateo County south of San Francisco.

New stations under contract and

not completed are at Chula Vista,

Eureka, Redding and San Diego, at an

estimated cost of $922,000.

During the year, 14 major mainte-

nance station projects were turned

over to the Office of Architecture and

Construction for development of plans

and specifications. Most of these are

new stations which are needed be-

cause of increasing work loads brought

about by the constantly expanding

state highway system. Every reason-

able effort is being made in the de-

sign of our maintenance station facil-

ities to insure that these stations will

not only be aesthetically pleasing, but

v\'ill also be compatible in construc-

tion and design to similar buildings in

the surrounding area.

Road Closures

There were numerous road closures

during the first part of the fiscal year

of short duration, due to forest

fires, minor slides at various locations

throughout the state. What started

out to be a normal year was brought

to a sudden climax by the Christmas

floods of 1964. The severity of this

storm eclipsed anything that the Divi-

sion of Highways had experienced

since it began its operation in 1912.

There had been weeks of precipita-

tion in the northern part of the state

prior to the heavy rainfall which

began on December 21 and extended

through to the first part of January.

The destructive storm of 1955 was

almost insignificant in comparison.

Rainfall at the Gasquet Ranger Sta-

tion 12 miles inland along the middle

fork of the Smith River for the period

December 19 to 27 was 26.59 inches.

At Scotia the Eel River reportedly

peaked at around 750,000 cfs and 70

feet, over 200,000 cfs and 8 feet above

the previous maximum in 1955. At
Weitchpec the Klamath peaked 20

feet higher than in 1955. The satu-

rated soil, due to the weeks of precipi-

tation, had caused some local slides

and road closures common in this area

in any winter. State highway closures

in Districts 1, 2 and 3 started on De-
cember 21 and were due in most part

to flooding and debris followed by
serious slides and slipouts and dam-
aged or washed out bridges until

every highway in the north coastal

area was closed at one or more points

with many communities including Eu-
reka completely isolated.

To further complicate matters the

weather continued bad and turned

to snow in many sections so that

damage assessments could only be

made by foot. This resulted in the

Governor's declaration of a state of

disaster on December 21, 1964, result-

ing in emergency measures, and all

available men and equipment were

put to work as quickly as possible.

A more detailed explanation of the

Christmas flood of 1964 will be found

in the January-February and March-

April 1965 issues of the California

Highways a?id Fublic Works maga-

zine.

The magnitude of this damage can

only be measured in the total cost of

restoration which is approximately

$36,000,000. Also $7,000,000 was re-
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A maintanance crew use a g iroffe ond personnel hoist Jo moke sign repoirs on (he Son Diego Freeway In Los Angeles.

quired for emergency restoration to

open the affected routes to traffic.

This emergency restoration was fi-

nanced with other than maintenance

funds.

The unprecedented winter was not

over, for the southern part of the state

was enveloped in a severe storm w hich

began the latter part of March and

extended over until the middle of

April. Heavy snowfall occurred in

the San Bernardino Mountains and on

the .Xngcles Crest Highway, resulting

in road closures of several days' dura-

tion between Cedar Springs and Islop

Saddle. Road closures of short dura-

tion occurred on several of the moun-

tain routes in the San Bernardino

.Mountains.

Snow Removal

Snow removal and sanding icy

pavements cost approximately S4,-

775,000, or 9.6 percent of the total

maintenance expenditure.

The snow pack on Donner Summit
started on October 29, 1964, with a

2-inch snowfall and reached a maxi-

mum depth of 114 inches on January

9, 1965.

The last snowfall reported in the

Sierra was on May 7, and there were

snow flurries at higher elevations in

the late spring storms.

I

Moinfenonce crew uses personnel hoisf to service highway lighting.
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MATERIALS AND RESEARCH
The Materials and Research De-

partment serves the highway building

program in several ways: It tests ma-
terials to determine their potential

quality and manufactured articles to

determine their compliance with spec-

ifications; provides inspection service

at fabrication shops and manufactur-

ing plants to insure the soundness of

structural members and other manu-
factured items supplied for bridge and

highway use; develops and maintains

testing standards; investigates new ma-
terials, products and methods to de-

termine their worth for highway use;

initiates and performs research on
testing methods and uses of materials;

develops new methods of evaluating

materials or quality of work; coop-

erates with other departments in pro-

viding technical services for research

projects; supervises the record sam-

pling and testing program; and trains

certain division personnel in the use

and testing of materials.

Much of the department's work is

done in collaboration with other head-

quarters units or with the districts.

The laboratories in the various dis-

tricts perform some 35 different pre-

liminary and construction control

tests on soils, aggregates and paving

materials, providing immediate con-

trol of materials as they enter the

work and reduce time lags and costs

associated with transporting test sam-



An engineer insfolts a motion picture camera into

its control box for gattiering data on wrong-way
drivers as part of a safety study.

PHOTO ABOVE—An engineer checks data being
received from a recorder inside a trailer at a
iobsite. The trailer contains oil fhe receiving ond
recording equipment for collecting information
transmitted by strain goges used in o reseorch
study of an orthotropic bridge constructed near
Dublin in Alameda County. BELOW—a chemical
engineer uses a gas chromotogroph to determine

the constituents of paints and solvents.

from 1,517 lineal feet of borings for

cut slope design.

As ground water problems are be-

ing recognized early in the investiga-

tional stages for our high\\a\'s, more
.iiui more of the horizontal drains are

being set up as contract items. The
I'icid Exploration Unit was still called

on to install 18,515 lineal feet of hori-

zontal drains as corrective measures

on eml)ankment slipouts and slides of

cut slopes. Maintenance of existing

drainage sxstems called for the clean-

ing of 3,529 lineal feet of horizontal

drains. Approximatel\- 17 percent of

this w ork w as done at the site of the

Lawrence Radiation Building for the

University of California, Berkeley.

Less Inconvenience to Public

This control of ground water and
quick emergency corrective measures
means less inconvenience and more
time for use of our highw avs b>- the

tra\cling public.

While 75 percent of our work is

associated with preliminary engineer-

ing and routine materials work, the

remaining 25 percent is devoted to

research. During the past year over
100 active research projects have been
underway. Some of the more signifi-

cant projects are included in the fol-

low ing outlines.

Research is being conducted on the

design of embankments so that fills

fron) 300 to 500 feet high can safelv

be built to permit better horizontal

and vertical alignment of our modern
high-speed highways.

The stud\' of potential slipouts, in-

cluding treatment with lime to increase

soil strength and to reduce the tend-

ency of soils to become unstable dur-
ing wet conditions, has been underwa\-
in cooperation with personnel in Dis-

trict 3 in the Whitmore area on Inter-

state Highway 80. Data are being
taken from slope indicators and in-

clinometers which reveal any move-
ment of the embankment. This lime-

trcatcd embankment was placed to

repair a slide which occurred during
the winter of 1963-64. So far the ex-

perimental repair work is proving to

be satisfactory.

The Geology Unit has completed
a study on the use of color air photo-
graphs for facilitating the location of
potential sources of gravel and sand

suitable for highw a\- construction ma-
terials. Preliminary studies indicate

that the use of color photograph)- may
ultimately replace black and white
photography in this tvpe of w ork.

Evaluation of Nuclear Devices

Work is continuing in the evalua-

tion of nuclear devices used to deter-

mine the moisture content of soils and
the density of compacted earth ma-
terials. The laboratory phase of this

work is now terminating and its prac-

tical field application is being evalu-

ated. In a pilot program involving 10

construction projects these devices arc

being used for routine control of com-
paction. From this study it is expected
that information will be gained on
field problems concerning their use

over a wide range of geographic con-
ditions and soil t\pes.

Among the more unusual operations

of the Geology Unit has been the suc-

cessful attempt to locate water well

sites in desert regions for highwa\-

rest areas to be used by the motoring
public and for tree planting programs.

Considerable work has been done to

evaluate the skid resistance of high-

way surfaces. This past year over 100

road tests were performed and evalu-

ated at different locations over the

state.

Wider acceptance of the use of

highway deflection measurements in

selecting designs for highway recon-

struction has resulted in the constant

use of the traveling deflectometer.

This truck and trailer instrument ap-

plies a 15,000-pound axle load and

measures the resultant movement of

the roadway to the nearest thousandth

of an inch. Generally large movements
indicate need for more extensive re-

construction than would correspond-

ing smaller deflections. Recommenda-
tions on 50 projects were based on

deflection data over the past year. A
high percentage of this w ork was per-

formed directl_\- for cities and counties

throughout the state.

Railing, Barriers Tested

In cooperation with the Traffic and

Bridge Departments and the Bureau

of Public Roads d>namic, full-scale

testing has continued to improve and
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perfect the design of bridge and guard

rails as well as median barriers so that

the traveling public can enjoy a

greater degree of security on our

highways.

A traffic problem which has at-

tracted considerable attention over the

past year is that of the motorist who
enters freeway off-ramps from the

wrong direction. The Laboratory has

been assisting the Traffic Department
in evaluating proposed solutions and in

making photo-instrumentation studies

for analysis of these wrong-way move-
ments.

During the year the electrical lab-

oratory instrumented a new type of

steel bridge known as an orthotropic

deck plate girder. This Bridge Depart-

ment project involved the use of a

large number of strain gages and a

sophisticated complex of recording

equipment housed in a field trailer.

The project required over 1,200 in-

strumentation circuits and 30 miles of

instrument cable. The Bridge Depart-

ment proposes to use the stress data

from this project to develop more effi-

cient and economic bridge designs in

the future.

Durability of Paint

Even the best conventional traffic

paints are not durable under adverse

conditions and do not provide visa-

bility at nighttime in the rain. This

has encouraged continuing investiga-

tions of other materials for traffic de-

lineation. Thermoplastic traffic mark-

Heavy ground water runoff through one of the horizontal drains near the Whitmore slide area in

Interstate 80. The drains were successful in preventing further earth movement and damage to the road-

way. Previously, slides induced by excessive trapped water had caused complete failure of the roadway.

ing materials now available are

expected to have an increased service

life, however, the wet weather visibil-

ity problem still persists with their

use. To solve this problem several

types of raised reflective markers have

been installed at various critical areas

in the state. Some have good to excel-

lent night wet weather visibility and

others which are not so effective at

night have better daylight visibility.

A combination of types has been rec-

ommended for adequate traffic delin-

An electrical engineer checks some of the 30 miles of cable necessary to instrument on orthotropic

bridge for research purposes.

eation for both night and day and

wet and dry conditions.

Paint research studies continue for

a variety of uses. One of the more
significant results of these studies

comes from a 10-year study of bridge

paints along coastal areas. This study

has shown that an inorganic zinc-rich

paint with a lithium sodium silicate

binder will give up to three times the

service life of the present vinyl paint

system and up to six times the life of

a red lead primer system.

Quality Control

In a cooperative project with the

Bureau of Public Roads, the Division

of Highways undertook a study of

construction projects to determine the

potential of statistical methods for

quality control. The project involves

a wide variety of materials and an ex-

tremely large total number of samples

and tests. Within the Division of

Highways the project is a joint effort

of the Construction, Bridge, Design,

and Materials and Research Depart-

ments with most of the sampling and

testing being performed by District

and Bridge Department personnel with

the Materials and Research Depart-

ment performing the laboratory test-

ing and analysis of all data.
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EQUIPMENT

During the 1964-65 fiscal year, a

nuinl)cr of changes to reduce costs

were made in the Equipment De-

partment's operation. Major changes

involved rental rates, replacement of

passenger vehicles, and car pool

charges.

The basis for charging rental rates

was changed from a monthK' rent to

a rate based on usage. .-Xutomotive

equipment is charged now on a mile-

age rate. Construction t\pe units such

as rollers, motor graders, tractors, etc.,

are charged on the basis of hours used.

Rental rates now include the cost

of fuels and lubricants. The new rates

include all costs of the equipment,

with the exception of the operator.

In the past, passenger vehicles were

replaced at approximatelx' the hun-

dred-thousand-niilc point. The new

p()lic\- provides that these vehicles are

to be replaced at any time regardless

of age or mileage, when it is econom-

ical to do so. This new policy has

resulted in a savings on the cost of

owning and operating passenger ve-

hicles.

Tiie costs involved in car pool op-

erations u ere transferred to the Equip-

ment Department from the using units

to give a better overall automotive cost.

Technical Training

The Technical Research and Train-

ing Section continued working on
problems involving equipment re-

search and operation. A special re-

search project was activated to study

corrective maintenance problems asso-

ciated with crankcase pollution con-

trol devices. The section handled tech-

nical training activities with special

fiiipiiasis on training of operators con-

cerning the mechanical features of

ci|uipment operation. This specialized

MI'FE'.O training was given to 703 op-

erators of the Maintenance Depart-

ment for a total of 3, .500 man-hours

involving 42 different models of equip-

ment.

The Design Section dc\clops the

specialized v\orking equipment items

re(]uired by the Division of Highw ays.

During the past > ear, greater em-
phasis has been placed on standardiza-

tion, riiis has also resulted in substan-

Equipmenl employees receive insfrucfion on the operation and maintenance of the new roadiide spray

proportioner. This unit was developed to automatically proportion spray material while it is being

sprayed and has resulted in substantial savings in material and labor.

tial savings in manufacturing costs and

equipment deliver)-. The desirabilit\- of

this concept is reflected in the cost re-

ductions experienced on numerous

equipment types, although materials

and labor have increased.

Some Equipment Built

Whenever possible, equipment is

purchased rather than built. How ever.

in the interest of ef!icienc\' and econ-

om\', it is sometimes necessar\' to de-

sign and de\elop specialized equipment

to fulfill a specific need. Typical equip-

ment items designed and built for spe-

cialized application are listed below

.

1. "Jet" Sweeper. Originall\- built

for airfield runwa\- cleaning, this unit

w as purchased for use on freeways in

EQUIPMENT DEPARTMENT SUMMARY

I'.quipnicnt repairs „

.Miscellaneous expense

Indirect and other expense

Depreciation expense

Equipment operating expense

Total expense

EQUIPMENT INVENTORY

Trucks and passenger- I'chiclcs

All trucks

—

'A to 15 tons

Buses, jeeps, and station wagons .

Passenger cars

MjintciLvice and construction equipment

Motor graders

Rotary snowplows, grader mounted
Rotary snouplows, truck mounted _

Loaders

Shovels, power
Snowplows, push
Tractors

Compressors
Miscellaneous other equipment—

rollers, mixers, pumps, drills, mowers, trailers, etc.

Total inventory, June 30, 1965

June iO, 1964



southern California. Sweeping speed is

approximately 25 miles per hour. Sev-

eral alterations have been made to im-

prove performance on the roadvi'ay.

2. Roadside Spray Proportioner and

Water Tank. This unit was devel-

oped to automatically proportion

spray material while it is being sprayed,

resulting in substantial savings in ma-
terial and labor.

3. Direction Chute for Rotary
Snowplo\\ . Increased roadside devel-

opment has made it necessary to equip

a number of these machines with op-

erator-controlled directional chutes

which are especially designed to pre-

vent clogging with snow.

4. Fence Truck. This unit is espe-

cially designed for quick repair of cen-

ter barrier freeway fence. Extra long,

low-height bed and large storage boxes,

hydraulic-lift tail gate and self-con-

tained water tank contribute to the

effectiveness of this unit.

5. Four-ton Maintenance Truck.

This is a self-contained unit with emul-

sion tank and tool storage box. The
emulsion tank is pressurized from the

truck's airbrake compressor and has a

five-gallon diesel oil storage section

which is used to flush hose and gun.

6. Floating Drilling Barge. This

portable platform is used by the Bridge

Department geology section to make

underwater drillings for bridge foun-

dations. A standard portable drill unit

is mounted on the float when in use.

The unit is made up of six sections

which are transported on a special

trailer. Each section is filled with sty-

rene foam to insure against leakage.

12 Shops in State

The operations of the Equipment

Department are carried out in the

Headquarters Shop in Sacramento and

the 1 1 shops throughout the state.

There is one of these in each of the

districts of the state and, operating out

of these 1 1 major shops, there are an

additional 17 subshops as well as field

mechanics. To carry out this operation

requires a total staff of 704 positions.

During the past fiscal year several

improvements in operations have in-

creased shop efficiency. Among these

improvements were reduced paper-

work, more efficient repair policies, a

department wide supervisory training

course, upgrading repair equipment,

and additional shop facilities.

Eliminating the use of a vehicle

transfer record for local movement of

units and an improved vehicle inspec-

tion process have given shop personnel

more time to perform maintenance and

repair jobs.

More efficient repair policies, cou-

pled with a general upgrading of re-

pair tools available for the mechanic's

use, have reduced the time that the

equipment spends undergoing repairs.

All supervisors have recently com-
pleted an extensive course in manage-
ment and supervision. Improvement in

their techniques has already been noted,

particularly in the area of personal re-

lations.

A new repair facility was put into

operation at Shop 3, Marysville. This

modern shop has greatly increased the

repair and service capabilities for this

district. Currently, another new shop

similar in design to Shop 3, is being

constructed in San Leandro to service

and maintain equipment in District 4.

The general increase in efficiency

and productivity at Headquarters Shop

in Sacramento continued, as reflected

in the decrease in cost of many of the

units fabricated and assembled there.

Increase in Equipment

Overall, there has been an increase

in equipment of 458 units to make a

total of 11,164 units and a reduction

of 14 in the number of employees re-

quired to build and repair them.

All equipment purchased by the

Equipment Department is obtained by
bids on specifications which are pre-

pared to permit the maximum number
of manufacturers to compete on each

unit. Specifications are established to

meet the needs of the operating depart-

ment. During the past year, the Equip-

ment Department has submitted speci-

fications for 396 units of equipment.

Volume purchasing of standard items

has been expanded to eliminate unnec-

essar\' requisitions and purchase orders.

During the past year, 19,034,450 was

expended to purchase additional and

replacement equipment. 1,532 obsolete

units were disposed of during the

1964-65 fiscal year. These units were
sold on sealed bids for which a total of

1642,763 was received. To obtain a

higher recovery value on equipment,

newspaper advertising has been in-

creased with special ads and, at the

present time, 1,646 names are on the

prospective bidders mailing list.

The Procurement Section purchased

11,192,316 worth of spare parts for re-

pairing items of equipment. An inven-

tory of "hard-to-locate" items is main-

tained to help reduce the downtime of

urgently needed equipment.

The last half of the Equipment De-

partment Rental EqiilpDient Catalog

was completed and distributed. This

catalog illustrates and describes the

types of equipment available from the

Equipment Department.

The Technical Research and Training Section worki on problems involving equipment improvement and
operation. The session shown obove concerned maintenance problems associated with crankcose pollution

control devices.
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. Administration
OFFICE ENGINEER

The Office Engineer is responsihic

for a \\k\c range of administrative ac-

tivities, including preparation, review

and processing of plans, specifications,

estimates, and l)id and contract docu-

ments; budget and expenditure con-

trol; administration of federal funds;

industry contacts; l)idder prequaiifica-

tion records; economic analysis; and
headquarters mail and general files.

Budget and Project Control

Ihc Huiiget and Project Control

Section has the responsibility of in-

suring that the division complies w ith

the provisions and amounts specified

in the state highway budget; the proc-
essing of contract documents; prepa-
raration of financial documents sub-

mitted to the Highway Commission;
preparation of reports for submission
to the High\\a\- Commission relative

to projects and project financing; issu-

ance of expenditure authorizations

and maintenance of construction sta-

tistical records.

During the \ear, 505 financial reso-

lutions w ere prepared for commission
action; 602 projects having an esti-

mated cost of $471,512,500 were ad-

vertised for bids of which 563 were
determined to be satisfactory for rec-

ommending contract award.

In addition to the major contract

work, the financing of 285 minor and
informal contracts having an approxi-

mate value of $570,000 w as cleared.

.An unanticipated major work load

\\ as caused by the storms in the north-

ern part of tiie state in the latter part

of December 1964, the intensity of

which exceeded all records and re-

sulted in state high\\a\- damage of

approximately $44,000,000. To pro-

vide for road reopening, a total of 57

emergency contracts was processed.

Plans and Estimates

Preparation of projects for adver-
tisement requires reviewing and cor-

relating the plans and specifications to

assure that the\- are in agreement.

The Division of Highwoys instrumented this bridge near Dublin, Alameda County, with J, 1 52 circuits
for strain gage and defleclometer as part of a study to check design theories.

Estimates of cost for all projects are

review ed prior to opening of bids so

that estimates can be adjusted to con-
form with prevailing construction

costs w hcnever necessary. .Material in-

formation hand-outs are prepared for

use by prospective bidders.

Title sheets are prepared for the

larger construction projects and loca-

tion maps for many of the smaller

projects; last-minute changes or addi-

tions arc made to the detail plans for

such projects prior to advertising.

Contractors' bid price extensions are

checked and a complete hid summarv
is prepared. Contract plans are re-

vised to shoAv "as built" changes,

right-of-way maps are recorded and
filed; freewav strip maps for the in-

terstate svstcm are prepared. Flans

showing standards of construction,

four series of district and metropoli-

tan area maps, various state maps
including the highv\ay map supple-

menting the annual report of the divi-

sion, and the progress map, California

freeway and expressway system, are

prepared and maintained; and charts

and maps for other units and occa-

sionally for other state agencies are

prepared.

.\ monthlv project record-consoli-

dated status estimate, used in conjunc-
tion with the progress and pavment
of all regularly advertised going con-
tracts, is prepared. .\n annual tabula-

tion entitled "Contract Item Data" is

prepared as an administrative aid and
management tool.

Specifications

Specifications w crc prepared for 602

financed projects during the \ear. In

addition, specifications w ere prepared
for future projects to expedite adver-

tising for bids when funds will be

av ailable.

During the second half of the year
specifications were prepared for 57

storm damage projects on state high-

wav s in the northern part of the state.

The heavy rains and flooding of De-
cember 1964 necessitated the expedi-

tious preparation of specifications, so

advertising for bids and construction

could be accomplished at the earliest

possible date. .Many of the projects

were timed to permit completion of

the v\ ork or opening of the road to

traffic before the winter rains. These

Highways and Public Works



STATE HIGHWAY MILEAGE BY SURFACE TYPE
Type Mileage

Concrete _.... 1,737.884

High bituminous 8,890.799

Low bituminous 2,517.475

Oiled earth, gravel _ 1,025.976

Graded and drained earth . 48.541

Bridges 179.716

Totals constructed roads _ _ 14,200.391

Unconstructed road 2,214.447

Total state highway system 16,414.838

Lanes

2 and 3

4 and 5

6 and 7

8 and over

STATE HIGHWAY MILEAGE BY HIGHWAY TYPE
Freeivay

.428

___ 1,065.348

333.949

219.782

'xpressway



PRICE INDEX

CONSTRUCTION COSTS

ENCmEERINO NEIUS RECORD CONST. PRICE INDEX

eufEW OF pueuc Rotos HictwAr const, price index

1955

CALENDAR YEARS

Higln\a\'s is directly or indirectly

concerned, arc shown below:

Miles Miles

Total state hittliwaj' s)'stem

(including portions of city

streets and FAS system) 16,415

Highways proposed for con-
struction where roads do not
exist _. 2,215

Constructed state highways.... 14,200

Federal aid system
Primary rural (12-31-64) 7,956

Primary urban (12-31-64) 1,682

Total 9,638

Federal aid interstate system
(included in above) 2,178

Federal aid secondary system
(6-30-65)

On state highways 3,539

On county roads 9,342

Total 12,881

Count>- maintained system
(6-30-65) 71,013

City streets (estimated

1 -'-51-64) 36,561
City streets on state highway

s>-stem 1,993

Construction Cost Index

The California Highway Construc-
tion Cost Inde.x reflects changes in

high\\a>- construction costs. The in-

dex is founded upon weighted average
contract prices for seven principal
construction items in place, all re-

ferred to the base year of 1940 with a
value of 100.

The fiscal year began with an index

value of 249.3 in the third quarter of

1964, increased to 268.1 in the follow-

ing quarter, dropped again to 249.6 in

the first quarter of 1965 and rose to

269.0 in the second quarter of 1965.

The average value for calendar \ear

1964 is 249.2.

The above graph show s a compari-
son between the California Index, the

Bureau of Public Roads Index and the

Engineering Neirs-Record Construc-
tion Cost Index. The latter two indices

are based on nationw ide construction

costs. The California Index is plotted

on an average basis which describes

the trend more clearlj- by smoothing
out the fluctuations between the indi-

vidual quarters.

CONTRACTS BY TYPE

This tabulation gi\ es tiie number of

contracts with mileage b\- t\pes

awarded during the 1964-65 fiscal

year.

state Highway System
S'wiiber of Centerliiie

contracts miles

47 Portland cement concrete 201.6

IS9 .-\spbalt concrete 1,016.4

3 Road mix _ 7.6

7 Seal coat _ 121.5

6 Grading .. 16.4

76 Traffic signals and lights

39 Bridges

117 .Miscellaneous _.

484 lota! 1,363.5

Not on State Highway System

County Roads—Federal .\id Secondar)-

1 Portland cement concrete 1.4

41 Asphalt concrete . 104.4

3 Road mix „. 16.7

4 Grading _.. U.O
1 Traffic signals and lights

4 Bridges

23 Miscellaneous ..

77 Total 153.5

State Parks, Etc.

2 .Asphalt concrete 11.0

563 Totals 1.508.0

Federal Aid (1964-65)

.\ total of $.326,043, 154 in federal aid

funds was apportioned to California

for 1965-66 under the Federal \\A
High\\a> Acts of 1961 and 1964. This
included 121,945,130 for primary high-

ways, 19,979,258 for secondary routes,

S27,l 30,366 for urban routes and $266,-

988.400 for interstate highwa\s. The
basic federal share of primary, second-

ar\- and urban projects is 50 percent;

of interstate projects, 90 percent. These
percentages are increased slightl> b\-

a public land area factor.

At the start of the fiscal >-ear, con-

struction was in progress on 160 con-

tracts totaling $558,551,000, of which
5415,933,000 were federal aid funds.

There were 104 construction con-

tracts involving $39,258,000 of primar\

funds, $34,440,000 of urban funds and
$151,218,000 of interstate funds com-
pleted during 1964—65. These amounts,

together w ith the required state match-
ing funds, bring the combined total

cost of such impro\ements completed

during the \"ear to approximateh'

$30 1, .^50,000.

'

There were 110 contracts awarded
with a total cost of $327,683,000, ex-

clusive of preliminarx' engineering, in-

\()l\ing primar\ , urban and interstate

federal aid funds totaling approxi-

mately $264,551,000.

I"ighty-fi\e of these contracts pro-

vide for improvements on the national

system of interstate highwa\s w ith a

total cost of $240,739,000 of which the

federal share amounts to $216,295,000.

Right-of-way project agreements
with the Bureau of Public Roads in-

creased the total of interstate federal

aid funds under agreement for partici-

pation in right-of-way acquisition costs

bv $31,728'^000 to a total of $573,884,-

300.
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In addition to the regular federal aid

funds, the state receives funds for re-

pair of highways which have suffered

serious damage as the result of disaster

over a wide area.

Because of the storms in northern

California during December 1964, and

the resultant extensive damage, esti-

mated at $44,000,000 to state highways,

the state became eligible for federal aid

emergency relief funds. As of June 30,

1965, 102 projects for repair of state

highways have been programmed with

a total cost of 536,939,953 of which the

federal share is $26,017,920, not includ-

ing approximately 52,"50,000 of work
administered by the Bureau of Public

Roads.

Industry Contact

The Industr\- Contact Section estab-

lishes general prevailing \\ age rates for

heav\' construction and building crafts

in accordance with the applicable pro-

visions of the statutes of the State of

California. These general prevailing

wage rates are published periodical!}"

and are available to other public agen-

cies throughout the state, and many
agencies make use of this material.

Establishment of equipment rental

rates for use on construction force ac-

count work is accomplished in this sec-

tion, and extensive files are maintained

relative to heavy construction ma-

chinery and associated owning and

operating costs.

Liaison is maintained with the Pub-

lic Utilities Commission with respect

to tariffs affecting the operation of this

division, and information relating to

Tariff No. 7 is distributed periodically

bv this office.

Regulations and procedure for the

drawing up of minor contracts, right-

of-way clearance contracts, informal

contracts, emergency contracts, service

contracts, interagency agreements and

standard agreements are formulated

within this section. All of these con-

tracts and agreements are processed in

var\"ing degree within the Industry

Contact Section.

Service Contracts

5,883 service contracts were proc-

essed involving a total expenditure of

$11,665,000.

This type of contract is used for

renting equipment and obtaining a

wide variety of services. Its use is con-

fined to w ork not covered by the State

Contract Act and not adaptable to mi-

nor contracts, right-of-way clearance

contracts and other prescribed pro-

cedures.

The principal use of service con-

tracts, involving an ex-penditure of

nearly S4.500.o6o, was for the rental

of equipment for highway mainte-

nance, for highway construction by
honor camps, and for occasional day

labor highway construction projects.

Minor Contracts

Small projects for which the cost

will not exceed $5,000 are handled by
the districts. .\ total of 285 minor con-

tracts with a value of almost $570,000

were awarded during the fiscal year.

The average amount per contract was

approximateh' S2.000.

Standard Agreements

Certain t\"pes of personal ser\aces

are obtained under standard agreement.

During the fiscal \ear 133 standard

agreements were processed covering

such services as appraisers and expert

witnesses in right-of-wa\" matters and

professional consultants in unusual de-

sign and economic investigations.

Right-of-way Clearance Contracts

As in past \ears, contracts were
awarded to clear rights-of-way in ad-

\ance of construction. 549 contracts

totaling $1,786,890 were awarded for

the demolition of buildings; 26 con-

tracts totaling $225,535 were awarded

for altering and moving buildings, re-

locating irrigation systems and fences,

and drilling wxlls.

Emergency Contracts

Due to the floods in the northern

part of the state in mid-December

1964, the Governor proclaimed a state

of disaster for this area, and suspended

as necessary all laws of the State of

California which do or ma\- require

advertisement for bids for the purchase

of supplies, employment of services, or

performance of work and which pre-

scribe procedures for the conduct of

state business, including any applicable

regulatory statutes, in connection with

the taking of emergency and remedial

measures in mitigation of the disaster.

In connection with this disaster, 57

emergency contracts were processed

in the total amount of $7,862,500. All

of these contracts w ere for work to be

paid for on a force account basis since

there was no time to prepare plans and

specifications for the necessar>- repair

work.

The division's Cit\- and Countv'

Projects Department continued the ex-

pansion beg^n in the previous fiscal

year. Much of this expansion w as due

to the temporary increase in the gaso-

line tax for financing flood damage
repairs (see last section of this topic

titled "Flood Damage Repair"). In

addition, increased staff was found

necessary to administer the new 1.04-

cent program described in the next

section.

city and County 1.04-cent Program

The relatively new program of ap-

portionment of the 1.04-cent gasoline

CITY AND COUNTY PROJECTS

tax, which funds are made available

to the cities and counties under the

Collier-Unruh Local Transportation

Development Act, is steadily increas-

ing in scope as the agencies avail them-

selves of the funds. These funds are

apportioned and paid monthly to eli-

gible cities and counties through a

four-step formula using lump sums,

county vehicle registrations, assessed

valuation of propert>- and city popu-

lations. A part of the program which

has attained a major stature in the

administration is the provision requir-

ing that the cities and counties match

a portion of the 1.04-cent funds with

funds derived from other than the

Highway Users Tax or State High-

way Fund.

On June 29, 1965. Governor Ed-

mund G. BrowTi signed Senate Bill

380. which amends portions of the

existing statutes. These amendments

w ere developed by a city-county-state

committee to pro\-ide a more work-

able street and road improvement pro-

gram under the purpose of the act.

Generally. Senate Bill 380 simplifies

the reporting procedures by elirmna-

tion of duplication, provides more
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flcxibilit\ in the select system niodifi-

carion process, permits review of

the standards when necessar\-, and

broadens the concept regarding match-

ing funds. The immediate effect of

this bill on the previous \xar will be

to permit manv agencies to claim

matching credit for projects under

construction by the beginning of the

program and matching credit for

projects undertaken bv certain public

agencies.

Though the portion of the act deal-

ing with the new 1.04-ccnt program
docs not require formal budgeting

nor prior approval of each project, as

is required under the older city street

program, it does provide for the re-

view of each improvement during or

following construction to the extent

considered neces.sar\- by the depart-

ment to verify that the act's require-

ments have been met. This review

includes projects for w hich matching

credit is claimed as well as projects

upon which 1.04-cent funds are ex-

pended. The facets considered include

verification of the project's location on
the select svstcm, its conformance to

the required design standards, and the

eligibility of the work for financing

with the act's funds.

Appro.ximately 2,800 project plans

were reviewed by the district and

headquarters engineers during the

\ear. .\lan\' projects are also reviewed

at the construction site. During the

first full year that the act has been

in operation, $47,299,487 was appor-

tioned to the cities and $20,497,485 to

the counties. Of this total, $2,4.^2,800

was available for expenditure without

matching. The remainder will require

.50-pcrcenr matching during the \ear

of expenditure. During the 1963-64
fiscal year, there was approximatel)'

$48,000,000 matching credit accumu-
lated which was available to appi\-

against 1 964-6 .S expenditures.

Reports on actual expenditures will

be made available in the agencies' an-

nual street and road reports to the

State Controller.

City 0.72S-cent Program

A total of $48,051,455 was appor-

tioned to the 395 incorporated cities

during the fiscal year under Section

2107 of the Streets and Highways

This I. -ion of Puloh Cr«.lc Rood soulhwtst of Wlnftrs in Yoto Counfy was builf under fhe federal aid
secondary fiighwoy progrom. Lake Solano is to fhe leff of fhe roadway.

Code. The amount represents 0.725

cent per gallon of the gasoline tax and
was apportioned on the basis of popu-
lation in the incorporated cities.

The allocations of funds to cities for

engineering on cit\- streets aniounted
to $1,396,000 under Section 2107.5.

This allocation is based on certain

population brackets and ranges from
an annual minimum of $1,000 to

$20,000.

City budgets totaling $51,815,000

and approved by the division for

delegated expenditures by the cities

included $20,362,000 for construction

and $6,794,000 for rights-of-wa>- on
the select system of streets and $24,-

659,000 for maintenance on local and
select streets.

A total of 443 sets of plans, specifi-

cations, and estimates were reviewed
and approved for construction during
the year. These plans provided for

the improvement of 182 miles of

streets at an estimated cost of $31,-

252,000, to be financed from gas tax

and other local source funds. About
65 percent of the projects were ap-

proved at the district level.

Approximately 245 cities took ad-

vantage of the increased allowance

for maintenance to 60 percent. This
raised the Section 2107 expenditures

for maintenance some $9,000,000 and
reduced the expenditures for con-
struction and right-of-way b\- a like

amount.

New Cities and Populations

There were seven new incorpora-

tions of cities filed w ith the Secretary

of State during the fiscal year. There
were 891 annexations to cities in the

same period. There was also one
merger and one official name change.

The City of Dair\land became the

City of La Palma on February 11,

1965. The City of North Sacramento
merged with Sacramento as of Janu-
ary 1. The new cities and dates of

incorporation were:

City County Date
Ponola

X'allcy San Mateo July 14, 1964

Morro Ba\ San I.uis

Obispo July 15, 1964

riiousanil X'cntura Oct. 7, 1964

Oaks
Camarillo \cntura Oct. 22, 1964

Norco Riverside Dec. 23, 1964

Vountville Napa County Feb. 4, 1965

KioOell Humboldt
County Feb. 26, 1965
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The total number of incorporated

cities was 395 as of June 30, 1965.

The population increase of incor-

porated territory is summarized as

follows:

As of June 30, 1964 15,160,726

By annexation 47,255

By special federal census . 34,255

B\- Department of Finance
estimates 369,722

By new incorporations 72,378

As of June 30. 1965 13,684,336

Road and Street Systems

As specified in the Collier-Unruh

Act a new "select svstem" of roads or

streets was submitted to the depart-

ment by each eligible cit\' and county
prior to October 1, 1964, and approved
or modified b\- the Highway Commis-
sion prior to April 1, 1965. Two cities

having no public streets were ineligible

to submit proposals. New cities incor-

porated after October 1, 1964, auto-

matically "inherited" the correspond-

ing portion of the select s\'stem in the

count\" area incorporated.

Initial select systems submitted and

approved as above number 446 (57

counties and 389 cities). In addition 2

counties and 1 3 cities were granted

system modifications during the fiscal

\"ear in accordance with the provisions

of the act.

The total mileage in the select system

at the end of the fiscal year was 37,-

S 30.64. This compares with a total

mileage of public streets and roads of

105,741.20 on the same date.

During the _\ear an additional 366.77

miles of county-maintained roads were
certified to the State Controller in ac-

cordance with Section 2121 of the

Streets and Highways Code. This fig-

ure is the net increase after deducting

727.57 miles lost by annexations or

other causes from the 1,094.34 miles of

new roads. Thirt\'-seven counties re-

ported a net increase and 17 reported

a decrease. Four counties reported no
change. The new total of county-main-

tained roads was 71,013.07 on June 30,

1965.

The \ear"s activity concerning
changes in the federal-aid secondary

system approved by the U.S. Bureau

of Public Roads is reflected by the fol-

lowing mileage figures:

6/30/64 Change 6/i0/65

Local roads 9,152 -|-190 9,342

State highways 3,527 +12 3,539

Totals 12,679 +202 12,881

Among ihe new pieces of equipmenf purchased by the Division of Highways is this new forldift trucic

shown toading freeway signs on to a trailer.

Most of the changes were in the fol- in the program. The Division of High-

lowing counties: w ays retained 1 1 percent of the total

San Luis Obispo (including Kern) +126 allocation or $1,121,800 for construc-

Monterey --- +28 tion on State highways on the FAS sns-

San Diego _ +17 tem and the remaining IV: percent for

FAS Program
planning purposes.

The federal-aid secondary program A total of 14,183,300 for the 1964-6.^

in California is primarily a cooperative ^scal year was allocated from the State

endeavor for the improvement of a svs- Highway Fund m accordance with

tem of principal county roads involv- state law to supplant the counties

ing the use of federal, state and county share of approximately 40 percent of

funds. Projects are selected hv the ^he FAS construction costs up to a

counties in cooperation with the Divi- maximum of $100,000 per county,

sion of Highways and approved by the These funds w ere sufficient to provide

U.S. Bureau of Public Roads. Design the full matching requirement in 33

standards for the improvement of these counties.

important county farm-to-market and Urban Extension Program

recreational roads are similar to those The federal-aid secondary urban ex-

used on state highways carrying com- tension program authorized by Section

parable volumes of traffic. Projects are 143.3 of the Streets and Highw ays

engineered by count\- forces and con- Code in 1959 permits the Highw a>-

structed under contracts awarded b>- Commission to make allocations on an

the Department of Public Works. equal matching basis to cities and coun-

During the fiscal year, 60 count\- ties for the purpose of extending rural

FAS contracts were awarded at a total FAS construction into urban areas,

cost of 118,838,720. These funds cov- In the six \-ears this program has been

ered construction on 120.42 miles of in operation there have been 54 proj-

road and 18 bridges. In addition, two ects representing allocations of state

FAS contracts totaling $1,848,280 were highway funds to cities in the total

awarded covering construction of amount of $5,958,158 and to counties

15.26 miles of state highway on the in the total amount of $6,026,203.

FAS system. Allocations are limited to $500,000

California received $10,198,300 of to any one agency in any fiscal year

federal funds for secondary highw ays and are granted on the basis that the

authorized for the 1964-65 fiscal year. local road or street projects were con-

In accordance with state statute, 87'/: sidered to be more important to the

percent or $8,923,500 was reappor- local communit\ than improvements

tioned to the 57 counties participating \\ hich would otherw ise have been
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made to state highways in the same

area.

Flood Damage Repair

Flood damage investigating and re-

porting again became a priniar\- func-

tion of the division's staff assigned to

City and Couiun Projects when dur-

ing the last half of December 1964 his-

tory was not only repeated but was
surpassed, .^s previousl\- reported in

this publication, the flood records of

nine \cars ago (December 1955) were

sliattered. The crest of many of the

rivers of the northwestern portion of

the state exceeded the 1955 record b\'

20 feet and more.

In spite of the record deluge and

runoff the damage to count\' roads and

city streets was little greater than in

1955. Ihis ma\' be attributed in a large

extent to the fact that the most vulner-

able roads and bridges had been re-

placed with modern facilities under the

I'lood Relief Law of 1956. Onh one

such bridge was lost during the 1964

flood.

r\\ent>-six counties, 14 cities, and

1 1 special districts have applied or are

planning to appl\ for federal or state

financial assistance, or l)()th. The costs

of restoring roads and bridges on pub-

lic roads not on the state highway sys-

tem are estimated to be in the approxi-

mate amount of $24,500,000. .\ftcr dc-

ilucting the forest highway damage
repaired b\' federal authorities there re-

mained costs of $22,SOO,000 to be met

by local government.

The [legislature, recognizing that

the magnitude of these costs was be-

yond the capacities of the local agen-

cies, enacted Chapter 27 during its

1965 Regular Session. This legislation

provided for a temporary (nine months

or less) increase in the gasoline tax of

1 cent per gallon beginning April I,

1965, which was designed to provide

$57,000,000. including the $22,800,000

required for the restoration of local

roads, streets and bridges, .\fter the

state legislation was enacted, federal-

aid under Public Law 875 was made
a\ailable to local governments to pro-

\ idc cmergcncv highw ay service. This

aid was in the form of cash reimburse-

ments totaling $3,700,000 and work by
the U.S. Corps of Kngincers costing

$2,100,000.

The permanent restoration costs re-

maining estimated to approximate $17,-

000,000 will be met by other federal

funds, since made available by Con-
gress in the approximate amount of

$5,400,000, state funds available from

the temporary increase in gasoline

taxes of approximately $8,700,000 and

local agency matching funds of $2,-

900,000. The state statute provides for

loans to those local agencies that are

unable to immediatel\- produce the re-

quired matching funds.

The Service iuid Sup()l\ Depart-

ment administers the budgeting, pro-

curement, warehousing, utilization,

and disposition of propcrt\' anil sup-

plies other than real estate and auto-

motive equipment. In addition, the

service section is in charge of building

management, reproduction and pho-
tograph)- in Headquarters.

The warehousing, reproduction and
photography functions are self-sup-

porting. The reimbursements from
these functions account for over 85

percent of the Service and Supply
budget.

Supply

Over $18,000,000 in purchases were
made to keep our enormous and com-
plex highway program in operation.

Of this total, almost $7,000,000 in sup-

plies were disbursed through the two
w arehouses. These w arehouses, one in

Sacramento and one in Los Angeles,

provide rapid delivery to all points

in the .state. Fn addition to the usual

warehouse items, considerable quan-

tities of emergency materials are

stocked. During the floods last winter

m northern California, large (quan-

tities >f these materials were airlifted

to the > 'ster area. Many steel beams

SERVICE AND SUPPLY

from the stockpiles have been used to

restore the bridges destroyed by the

flood.

A new program is being initiated

to provide faster and more efficient

handling of orders. The orders from

the districts will be sent by teletype,

checked and cleared by centralized

electronic data processing inventory

control in Headquarters, and then

The above chart shows the comparative increase of warehouse disbursements and average warehouse
inventory over the past 18 years.
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teletyped to the proper warehouse

for shipment. New loading and haul-

ing equipment at the warehouses, as

well as the greater use of pallets to

store and haul materials, will expedite

the flow of goods to the users. The
division's supply needs will be met
faster and with less expense. Rapid
ser\ace from the warehouses will per-

mit smaller stocks at the user level

and, consequently, savings in inven-

tory, stockroom facilities and paper-

work.

In addition, future planning includes

placing all unused materials into a

statewide reporting system. Using a

"control by information" concept will

insure maximum utilization.

To be self-supporting, the ware-

houses charge a markup to defray their

expenses, including the freight charges

to destination. This markup usually

is from 10 to 15 percent; however,

this year due to the streamlining of

operations and the use of the 5-per-

cent discount to reduce the previous

cash surplus, the average markup was
a surprisingly low 6 percent. A com-
mon measure of efficiency for ware-

houses is the turnover factor which
is the ratio of disbursements to the

inventory. This year the turnover

factor was up 15 percent to a new
high of 3.0.

During the past year the Supply

Section experienced an increase of

about 15 percent in output with no

increase in personnel.

Service

The Reproduction Section provides

an important service in Headquarters.

The plans and specifications for high-

wa\' contracts are reproduced, along

with maps, manuals, forms and re-

ports. A growing function of this

section is the use of new techniques

to reduce the work of draftsmen.

New camera equipment being in-

stalled will facilitate the integration of

many plans of different scales into one

standard plan scale. "Sales" in this

section total almost $600,000 during

the year, which is about the same as

last year.

The Photography Section continues

its primary mission to provide photo-

graphic services to the districts. This

includes aerial photos, ground photos,

and movies. Both black and white and

color pictures are taken. Other serv-

ices provided by this section include

pictures for the Public Works Maga-

zine, services to the Public Informa-

tion Section, and cooperarion with the

Audio-\'isual Section in the produc-

tion of training movies. A total of

2,167 photographic orders was proc-

essed (up 12 percent from last year).

In order to provide a more effi-

cient relarionship, 16 orientation-train-

I
The new forkliff greatly speeds up the ftling and

removal of boxes of records in tfie Division of

Highways records center.

ing meetings were held with the

districts and other departments. Points

of conflict were discussed and new

policies and procedures were ex-

plained. Over 400 employees attended

these meetings and gained a better

understandmg of the problems in-

volved in the service and supply area.

After six months" production runs

of computer-produced management
reports for ke\- personnel in all func-

tions of the division, deficiencies were
noted and, in cooperation with other

headquarters units and the districts, a

study was iniriated to modify certain

report formats to provide more mean-
ingful information.

Utilizing EDP data, charts and

graphs were developed relating actual

SYSTEMS RESEARCH
monthly expenditures to funds budg-

eted bv the California Highway Com-
mission in the administration, mainte-

nance, preliminary engineering and

right-of-wa\- functions. These charts

show expenditures comparatively by

districts and are used to indicate areas

where the division's operations should

be analyzed for reduction of costs.

In the capacity of chairman of the

Budget Staff Committee, the systems

research engineer assisted in analyzing

the division's annual personnel and

operating expense budget submittals

and summarizing the data for presen-

tation to the Budget Review Com-
mittee. Data was prepared and issued

advising the districts and Headquar-

ters units of the budget decisions

made.

The Management Analysis Section,

which was attached to the Systems

Research Department on November 1,

1964, is a service unit established to

provide assistance to districts and

Headquarters departments, on request,

in solving administrative and manage-

MANAGEMENT ANALYSIS
ment problems through consultation

and investigation. The following proj-

ects are currently under study:

Fomis management program

Passenger vehicle use study

Engineering data retrieval

Staff assistance—P. & 0£. budget

Divisionwide responsibilities and authorities

study

Records management study

C/L indexing system

Drafting senices in Headquaners

Interdistrict mail routing

Staff assistance—project scheduling and con-

trol task force
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.PIdnning
ADVANCE PLANNING

Freeway Routings

During the 1964-65 fiscal year the

liistricr staffs of the Division of High-

\va\s hcki 29 public hearings to dis-

cuss proposed frccuay routings. The
California Highua>- Commission, it-

self, held six public hearings during

the \car, four at the rc(]uest of local

authorities and two on its own initia-

tive. The public hearings held by both

the Highway Commission and the Di-

vision of Highways are listed in the

statistical portion of the annua! report.

The California High\va\' Commis-
sion had under consideration during

the fiscal \ear some 45 frec\\a\- proj-

ects and adopted routings on 3H of

them. These adoptions increased the

freeway mileage by 212.6 miles, mak-
ing a new statewide total of 7,181.6

miles of declared freewa\- as of June

30, 1965. This represents approxi-

mately 58 percent of the authorized

freewa\' and expressway- s\stem as of

that date.

Project Reports

The .Advance Planning Section

processed project reports on 240 pro-

posed projects. Of these, 140 were
major projects.

Significant Trends

There are some significant trends

or developments taking place in the

state highway- program which are of

interest.

One of these is the continual up-
grading of the t\'pe of facilities pro-

vided. Just as the American consumer
is bu_\ ing bigger and fancier automo-

biles, they are demanding bigger,

safer, more beautiful highways. This

trend has been going on for years,

but lias recent!)' accelerated, .\fter

World War II, highway construction

mone\ w as very short and deficiencies

were overwhelming. Of necessity,

new highway construction was the

minimum necessary to meet the traffic

situation. In the following \ears, how-
ever, pavement widths have been

made slightly wider; shoulders have

been made wider and now are gen-

crallx surfaced; median widths are

greater and separated roadways are

being used increasing!) where terrain

is appropriate; higher design speeds

are being used; interchanges and sep-

arations are being placed at more fre-

quent intervals and to higher stand-

ards; lighting and signing have been

upgraded—increased u.se is being made
of signalization, delineation, and other

safct\ devices; a program of roadside

rests is under wa\"; and much atten-

tion is being given to landscaping,

aesthetics, and beautification of high-

u ays.

.Ml of the abo\e incremental items

in themselves have added or are add-

ing a small degree to the cost of high-

One of the new rest areas on the state highway system is this one east of Batter on Interstate 15.



\\a\'s; liowever. when grouped to-

gether, the aggregate is a quite

substantial increase in the cost per

mile of construction. Several years ago

it was estimated that the average cost

per mile of the freeway and express-

way system would run about SI mil-

lion. During calendar year 1964, the

Highway Commission adopted about

300 miles of routes representing an

average cost of about S2.6 million per

mile. The most expensive single proj-

ect cost was through a developed ur-

ban area, which ran somewhat over

$14 million per mile. The division is

now studying projects within urban

areas where costs may range even

higher on a mileage basis. In urban

areas where costs are so high, all free-

way routing studies are being coor-

dinated in an urban transportation

planning process to insure that their

location and construction are inte-

grated with other facilities to provide

optimum benefits to the public and

to the communities through which

they pass.

National Forest Highwoys

The Division of Highways acts

jointly with the U.S. Bureau of Pub-

lic Roads and the U.S. Forest Service

in an annual improvement program

on California roads designated as for-

est highwa> routes. The forest high-

w ay netw ork in California covers ap-

proximately 2,641 miles, about

percent of which is on state highwa>"

routes.

The California apportionment of

forest highw ay funds for the 1964—65

fiscal year was $4,726,004. The
amount placed under contract or

otherwise obligated during the year

was $4,051,480, about three-fourths

of which was for projects on state

highw ays. The unobligated balance of

the apportionment is to be supple-

mented with 1965h56 fiscal year funds

and allocated to a contract to be

awarded early in the latter year.

The Bureau of Public Roads plans,

designs, advertises and supervises the

construction of federally financed for-

est highway projects. For projects on

state highways, the Division of High-

ways works with the bureau in the

planning and design phases and also

obtains the required right-of-way,

including clearance of utilities and

options on material sites.

In addition to the above forest

highway funds, about $21,000,000

has been allocated in emergency re-

lief funds for repair of forest high-

ways which were hea\"ily damaged

by the e.\ceptionall>' high waters of

flooding rivers during this past win-

ter. The repair of this forest high-

way flood damage is financed 100

percent from federal funds with prep-

aration of plans and supervision of

construction by both State Highways

and Bureau of Public Roads person-

nel. The necessarv" w ork is being ac-

complished under a large number of

separate contracts which range in cost

from about $5,000 to $1,600,000.

During the past year the portion

of State Highway Route 190 between

about r« o miles east of Springville in

Tulare Counr\- and about four miles

southwest of Olancha, a distance of

approximately 61 miles, was added to

the forest highway system. It has been

designated Forest Highway 101.

Water Projects

It is a planning responsibility to

determine whether the water develop-

ment project proposed by various

federal, state and local agencies will

affect state highways. Highway plan-

ning, due to such a project, may en-

tail provision for amthing from a

simple distribution system crossing to

the relocation of a substantial length

of highwaw It may also include the

negotiation of an agreement w ith the

sponsors of the w ater facility to ap-

portion the cost of the work to be

done among the parties concerned.

The principal functions of the

Photogrammetry Unit are the acquisi-

tion of aerial photography and photo-

grammetric mapping for various

phases of the highwa>" program.

Volume of Contracted Work

Aerial photography and most of

the photogrammetric mapping has

been obtained by contract, although

some was done directly by Photo-

grammetry Unit. The volume of all

contracted work for fiscal year

1964-65 is summarized as follows:

Highway Contract
Contracts strip mila amount

Contour mapping
projects for design 16 i:i.9 5166.391.00

Contour mapping
projects for rccon-

naisancc : :5." 21.411.00

PHOTOGRAMMETRY
Highway Contract

Cotitracts strip miles amount
Stcreoploticr rental

contracts 44 179,029.78

(Compilation for

design) 496.7

(Compilation for

rcconnaisance) . ?73.8

Aerial photography
contracts 16 177,067.00

Aerial photography
contracts

(blanket; 16 105,161.48

.Analytical Photo-

grammetn.- 2 13,190.00

Total S662,250.26

All mapping obtained by contract

procedures is checked or verified by

the Photogrammetry Unit using vari-

ous photogrammetric methods. This

is a continuing .service to district of-

fices and provides advanced infonna-

tion as a guide for performing ac-

curac\' test surveys by field methods.

Photogrammetric procedures are

also used for making measurements in

numerical form which are not in-

volved in the making of maps. One

important application is the taking of

terrain cross section data for particu-

lar design and construction projects.

The cross section data are automati-

call\ recorded on punch cards b\

means of an electronic attachment to

the photogrammetric equipment, and

are used for the computation of earth-

work quantities. Follow ing is a sum-

mary of the projects completed dur-

ing fiscal \ear 1964-65.
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This point traniter device is a precision stereoscopic instrument used in the operation of photogratnmetric

controt bridging.

Number of projects 21

Station miles 144.11

Points read and recorded 508,935

Average cost per mile $382.68

Other applications of piiotogram-

nietric data in numerical form include

photogrammetric control bridging and

determination of positions of property

corners and section corners.

Control Bridging

Photograiiinictric control bridging

is an operation aimed at the reduction

of field survcv effort, and provides a

means of obtaining control data of

sufficient accuracy for map compila-

tion b\- direct-projection stereoscopic

instruments. It is particularly appli-

cable to remote, rugged, or otherwise

difficult terrain which makes field

surveys costl\- to perform. Twent\-
scvcn such projects were completed

during fiscal year 1964—65.

Position determination of prop-

erty corners and section corners is a

rclativel)' new application. Research

and test projects have shown that

photogrammetric positioning pro-

duces results of uniformh' consistent

accuracy which have many applica-

tions to various design and right-of-

uay problems. For a corner to be

definitely verified and positioned, it is

necessary to find it on the ground and

place a target around it to assure posi-

tive identification on the photo-

graphs.

Programs and Budgets work in-

cludes coordinating the development
of statewide long-range planning pro-

grams, preparing the annual state

highwa\- budget, scheduling and con-

trolling the advertising of construc-

tion projects, maintaining a constant

check on the present and future avail-

abilit\- of funds, and administering the

division's buildings and land program.

state Highway Budget

The annual state highway budget is

based on the planning program as a

guide to project priorities. Many fac-

tors must be carefully analyzed to in-

sure the most efficient use of funds.

Estimates of revenue from both state

and federal sources are made after

consultation with other agencies in-

volved.

After allowance for the openating

needs of the division, the remaining

fund, estimated to be available are al-

locateo 'o specific construction and

PROGRAMS AND BUDGETS
right-of-wa\' acquisition projects, in

accordance with applicable legislative

controls, to best serve the needs of

traffic and the overall economy of the

state. The responsibility and authority

for final adoption of the budget rests

with the California Highway Com-
mission.

The 1964—65 fiscal year budget in-

cluded appro.ximatcly $807,000,000 of

which approximately $315,000,000, or

39 percent, represented federal aid

apportionments. The budget included

nearh- $500,000,000 for construction

and right-of-way acquisition, provid-

ing for construction of 308 miles of

multilane freeway, 25 miles of multi-

lane expressway, 38 miles of two-lane

expressway, and 1 1 8 miles of conven-
tional highway.

Advertising Schedules

Since California's highway program
is operated on a pay-as-you-go basis,

careful scheduling of expenditures is

necessary to insure solvency of the

State Highway Fund.

Revenue comes from two sources,

state highway user taxes and fees and

federal aid subventions. User taxes f
are received monthl\' and motor ve-

hicle fees annually, and can be esti-

mated rather accurately. Federal aid

revenue is received on a reimburse-

ment basis and is therefore dependent

on the rate at which those projects

which are financed in part with fed-

eral funds are placed under construc-

tion. Care must be exercised to main-

tain a balance between federal aid and

regular state highway projects to in-

sure that expenditures do not exceed

revenues.

To maintain a steady flow of con-

struction work throughout the state

and thus make the most efficient use

of both state and contractors' per-

sonnel, it is necessary to maintain a

close liaison with the various district

offices to coordinate the many func-
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tions necessary to eliminate delays in

completion of plans, acquisition of

right-of-way, and clearance with

other agencies.

Buildings and Land

During the fiscal year construction

was begun on the expansion of the

District 1 1 office building in San

Diego and the District 1 office build-

ing at Eureka. Construction began on

the new Shop ? facilir\- at .Marys-

ville. District 4 Shop at San Leandro,

and maintenance stations at Eureka.

Redding, Xapa, Point Reyes, San

Francisco, Santa Maria, Seaside, Lom-
poc. Culver Cir>", Riverside, Lodi.

and Chula Vista.

Plans were being developed and or

properf\- w as being acquired for new
maintenance stations or additions at

28 locations throughout the state.
Full-scale dynamic impact fesfs such as fhat shown in fhis pliofo are conducted b>

ways fo test design of bridge rails and median barriers.

he D<yssion o' ^'gh-

During the 196-4—65 fiscal year, this

new department was added within the

planning function. Its purpose is to:

( 1 ) establish effective schedules for

project development from first deter-

mination of need to award of con-

tract; (2) set up necessarv procedures

for continuous evaluation as to the

progress of each project undertaken

by the Division of Highways; (3) ad-

vise division management regarding

the status of projects and problem

PROJECT CONTROL
areas involved; (4) evaluate present

procedures and systems in regard to

the handling of projects and recom-

mend improvements; (5) coordinate

the establishment of new* standardized

procedures among the various districts

within the Division of Highways.

In the past, the various Headquar-

ters departments monitored their own
particular phases of project develop-

ment. This new department will pro-

vide an effective means of coordinat-

ing these efforts.

A special task force has been set

up to accomplish the initial procedure

review phase of the project control

program. This task force is composed

of the engineers in charge of advance

planning, design, urban planning, com-

puter systems, systems research, and

office engineering. The project con-

trol engineer is the chairman of this

task force.

A detailed analysis is being made of the design of off-romps ana me erfectivene« of trafBc control signs and devices to determine whether certain features

discourage wrong-way entry more than others.
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DESIGN

The Design Department and the

Roadside Development Department

share the responsibility for the plan-

ning and programing of the safety

roadside rest s\'stem authorized by the

1963 l-egislature. A tentative master

plan for roadside rests has been estab-

lished as a guide for financing and

programing.

Geometric Design and Plan Preparation

Each interchange location or design

situation presents individual circum-

stances, usually with some unique

features. The development of an in-

terchange plan requires considerable

study and analysis of alternate plans

in order that the freeway system may
become an integral part of the total

motor vehicle transportation system

which will provide maximum traffic

service, maximum safety, the least dis-

ruption of the community, and the

least possible expenditure of tax funds.

During the past year, geometric de-

signs for 192 interchanges or chan-

Successlul efforts to prestrye tht nofuro/ beauty along highways ace shown in (his typical scene along
Inleritatt 80 near Cisco Grove in (he Sierro Nevada. The Yuba River forms (he medion fae(ween (he

seporofecf roodwoys.

nelized intersections were prepared.

Contract plans were completed for

464 projects, including 7,.^84 plan

sheets.

structural Design

Continuing statewide studies and

field reviews are being conducted of

the service performance of various

structural features for the purpose of

evaluating present design procedures

and standards. This activity includes

anal\sis and consideration of new-

pavement design methods for possible

adoption.

Freeway Agreements

Agreements between the state and
cities and counties establishing the

treatment of local roads affected by
freeway development are required for

all freeway projects. In January 1965,

processing of freeway agreements be-

came a Design Department responsi-

bilit\-.

Through close cooperation w ith

local agencies, 2 1 1 freeway agree-

ments were executed during the past

fiscal year.

Scenic Highways and Highway Aesthetics

The current emphasis on highway

aesthetics led to the appointment this

\ear of a Headquarters committee

called the Conmiittee on Aesthetics

and Highway Beautification. The
membership is composed of the engi-

neer of design, the bridge planning

engineer, and the landscape architect.

The committee has general responsi-

bility- for the aesthetics of state high-

ways. Its duties include recommend-
ing policies and procedures to effect

more pleasing highways and to review

and make recommendations to the

State Highway Engineer on specific

problems involving aesthetics. One of

the first actions of this highway beau-

tification committee was to recom-

mend a divisionwide training course

be established in the near future. This

course would provide a comprehen-

sive educational program for the de-

sign engineers throughout the Divi-

sion of Highways to instruct them

in design practices calculated to im-

prove the appearance of state high-
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ways as well as to display and protect

the scenic wonders of the country

through which the highways pass.

This course is currently under con-

sideration.

A booklet entitled Aesthetic Con-

siderations in Planning cnni Design of

Scenic Highivays was issued during

the past year. This booklet outlines

basic principles and techniques and

serves as the division's manual for

scenic highway design.

Field reviews by Design Depart-

ment personnel and the division's

landscape architects, which were initi-

ally conducted only on scenic high-

ways, are now being conducted on all

highways. During the past year, 81

projects covering 450 miles of state

highways were reviewed.

Research and Special Studies

Efforts have continued toward ob-

taining the optimum use of modern
innovations such as the electronic

computer, photogrammetry instru-

ments, and new reproduction methods

in order that engineering manpower
may be conserved and more effici-

ently used.

Operational reports are prepared on

each completed freeway project after

it is opened to traffic in order that

existing standards and concepts may
be critically reviewed.

Tests of the standard guard rail and

median barrier designs were made
throughout this fiscal year. This is a

joint venture involving the Design

and Traffic Departments and the .Ma-

terials and Research Department. The
latter performed full scale collision

tests of the barriers and guard rail.

These have resulted in raising the

guard rail from a height of 24 inches

to a height of 27 inches and placing

the posts at closer intervals.

Studies were made to determine a

design for a glare screen to be used in

the median to prevent glare from

opposing headlights.

An experimental installation of a

trial glare screen on Route 1 in Marin

County between Waldo and Corte

Madera Creek, is worthy of note. The
object was to obtain relative costs of

seven types of glare screen used as

part of the standard cable median

Relaxing in comfort is easily achieved In roadside rests such as this one north of Red Bluff on Inter

state 5. Beyond the comfort station on the left are additional shaded picnic tables.

barrier, their durability in a coastal

environment and their effectiveness

as a glare screen. Future glare screen

installations are under consideration.

The importance of project manage-

ment and cost control has been em-

phasized in the past year. There has

been increasing use of critical path

methods among the designers in the

Division of Highways.

The study for adopting the ring

compression theory to metal culverts

has been completed and the allowable

height of cover has been revised. This

study was made in cooperation with

the Bridge Department and the Ma-
terials and Research Department.

An investigation has been made for

revising the requirement of bedding

and backfill for large culvert pipe and

the requirements for shaped bedding

under large culverts have been re-

vised.

A model study has been sponsored

at the Universit>' of California at

Berkeley for the use of an aero-type

culvert outlet structure in lieu of the

conventional bucket dissipators used

on major hydraulic structures. This

work is being done in cooperation

with the staff of the districts and

Bridge Department. The work will be

completed ne.xt fiscal year.

Drainage and Cooperative Agreements

The investigation of new tech-

niques for improved drainage prac-

tices is continuing.

The increased use of very high

embankments has necessitated special

designs for drainage structures to ob-

tain culverts of structural adequacy

and economy. Increased structural

problems resulting from extreme em-
bankment heights have been handled

in cooperation with the Bridge De-

partment and Material and Research

Department for obtaining designs for

metal culverts and reinforced con-

crete arches.

The number of cooperative agree-

ments has again increased because of

the increased use of cooperative

drainage projects with local agencies

and also cooperative improvements

of local road facilities. These have

resulted in mutual benefits to the local

agencies and the state.
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ROADSIDE DEVELOPMENT

Previously a section of the Head-

quarters Design Department, Road-

side Development became a separate

department within the Headquarters

Planning P'unction on July 13, 1964.

In conjuction with this new organiza-

tional status, a principal landscape

architect was appointed to head this

department, and an increase was pro-

vided in the professional staff of land-

scape architects. This reorganization

and expansion reflects the intention

of the Division of Highw a\s to place

ever increasing emphasis upon aesthe-

tic considerations in the design and

Lr)nstruction of our urban and rural

highways.

The responsibilities of this newly

created department include the fur-

therance of such programs as the re-

ccntl\- created scenic highw ay system,

the safety roadside rest program, the

screening of unsightly roadside areas,

erosion control planting, and the gen-

eral beautification of all of our state

liighways.

Scenic Highways

The principal landscape architect or

his representative reviews formally

;ind informalls', with other division

persDiincl, scenic high\\a\' projects

tlirough all phases of development
from project report to actual construc-

tion. .Xt least two formal reviews are

made—one in the earl\' planning phase,

and one in the early design phase. Spe-

cial considerations are given in these

reviews to all scenic features to insure

that the highway design will provide

mavimuni protection and preservation

of the existing scenery and w ill offer

the most advantageous presentation of

that scener\' to the traveling public.

The work of the Roadside Develop-

ment Department in this regard is co-

ordinated very carefull\- with that of

the Design Department, which formu-
lates the many aesthetic considerations

into the actual roadwav design plan.

Safety Roadside Rests

The Headquarters Design and Road-
side Development Departments also

work very closel>' together in regard

to neccssar\- provisions for roadside

rests on our interstate and state high-

way 1 outcs. Planning and programing
the safeiv roadside rest activities is the

A pleasant group of native oak trees furnish a natural and comfortable roadside rest along tfiis section

of Interstate 5 in Tehama County. Facilities include a comfort station, chilled drinking water, and
picnic tables and benches.

responsibilit\' of the Design Depart-

ment, and the basic design of the actual

facilities is accomplished in tlie individ-

ual district offices. The Headquarters

Rctadsidc Development Department as-

sists the districts by consulting with

them, by reviewing site and facilit\-

plans, and by making recommenda-
tions for improvements of the designs

in both functional and aesthetic as-

[)ccts. This cooperative effort assures

thorough consideration of tiie safet\',

comfort, and aesthetic features of each

roadside rest area.

A statewide master plan of safety

roadside rests has been developed to

serve the traveling public. 257 road-

side rest areas are included in this plan,

of which approximately 26 are con-

structed and in use, while another 18

are under construction or budgeted.

When all of the rest areas contained in

the plan are in operation, motorists on

major highw a\s will be no farther than

30 minutes" driving time from some

sort of rest facility' (roadside rest area,

local park adjacent to the highway, or

commercial tourist facilities).

44 California Highways and Public Works



Roadside Planting

The Headquarters Roadside Devel-

opment Department is responsible for

the design and preparation of plans,

specifications, and estimates for plant-

ing projects in all areas except met-

ropolitan Districts 4 and 7. In these

metropolitan districts the landscape

sections do the actual plans which are

then reviewed by the Headquarters

Department. These projects range

from small tree-planting jobs to major
landscaping projects costing 1500,000

or more.

During fiscal year 1964-65, approxi-

mately 36 planting project plans were

completed, and 33 were processed for

contracting, including both major and
minor projects. The total estimated

cost of these projects is $5,150,000.

other Activities

Since many types of plants found ex-

tremely useful in highway planting are

not commonly used in normal resi-

dential or commercial landscaping, a

source other than commercial nurseries

is necessary. The Division of High-

ways District 3 office administers a

plant nursery at Davis which propa-

gates and furnishes these plants for all

planting projects in various areas of the

state. Headquarters Roadside Develop-

ment Department is responsible for see-

ing that appropriate varieties and quan-

tities of plants are available, either

through the nursery or by contract

with commercial sources.

This department also maintains a file

on city billboard ordinances and coor-

dinates the necessary review of the

legal aspects of these local ordinances.

The necessity of these actions stems

from the section of the law that re-

quires an approved billboard ordinance

before a planting project of "landscap-

ing" classification can be accomplished

in a given area.

Motor vehicle travel on the state

highway system in 1964 was approxi-

mately 42.8 billion vehicle-miles, an

increase of 9.6 percent over 1963.

This was almost half of the motor
vehicle travel in California. Practically

all of the increase was on freeways.

Urban areas accounted for more
than half (59.1 percent) of the travel

although they comprise only slightly

more than one-eighth (14.1 percent)

of the mileage.

Freeways totaling 1,570 miles (Jan.

1965) accounted for 21.1 billion

vehicle-miles, or 49.4 percent of the

travel on the 14,200 mile state high-

way system and 24.0 percent of the

total motor vehicle travel throughout

the state. There were more than lYz

billion freeway trips in 1964 averaging

about 9.4 miles in length.

Accidents

Average accident rates on the state

highway system in 1964 were as fol-

lows:

Total Fatalities

accidents per

per 7nillion 100 million

vehicle- vehicle-

mites miles

Rural freev\ays . 0.97 3.94

Rural expressways _ 2.02 8.12

Rural conventional

highways 2.78 10.58

All rural highways „. 2.17 8.41

Urban freeways 1.61 2.21

Urban expressways 3.71 6.13

Urban conventional

highways 6.09 4.51

All urban highways . 3.06 3.04

All state highways 2.70 5.24

TRAFFIC

There were 115,453 accidents re-

ported on the state highway system in

1964. This was approximately 13,600

more than 1963, an increase of 13 per-

cent compared to an increase of 9.6

percent in the amount of vehicle-

miles traveled. Increases were as fol-

lows:

Type 1963 1964 Increase

Fatal 1,725 1,818 5.4%
Nonfatal injury „.. 39,246 43,766 11.5

Property damage
only 60,830 69,869 14.9

The number of accidents, amount
of travel and accident rates in recent

years are shown in the accompany-
ing table.

Accident—Travel Rates
Accident

Travel rates

(billion (accidents

vehicle per

Year Accidents miles) MVM)
1961 95,024 34.45 2.76

1962 .- 98,292 36.36 2.70

1963 -- 101,801 39.04 2.61

1964 - 115,453 42.78 2.70

If the amount of freeway travel in

1964 (4.444 billion vehicle-miles in

rural areas and 16.678 billion vehicle-

miles in urban areas) had been on

CALIFORNIA FREEWAYS
ESTIMATED NUMBER OF LIVES SAVED
BY FREEWAYS IN OPERATION SINCE

JAN, 1,1949

u. oO Z
Ui

to (-
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1.600

1,200



conventional highways and express-

ways, on the basis of the higher acci-

dent rates there would have been

about 78,000 more accidents and more

than 650 additional fatalities. On this

same basis it is estimated that the free-

way system completed at the end of

1964 has saved about 3,400 lives since

1949.

The installation of milepost markers

on the entire state highwav s\steni

w as started in Julv 1964, following the

establishment of the official post mile

SNstem on Januar\' 1, 1964. Milepost

marker installations (showing refer-

ence point locations to the hundredth

of a mile) will be completed by Jul>

1966.

The milepost svstem of location

identification is being used by the

Di\ision of Highways for all project

and tile reference purposes. The Cali-

fornia Highway Patrol will also be

using it to more readily pinpoint the

locations where accidents (jccur.

Beginning in July 1965. a surveil-

lance tabulation of accidents on the

state highway system is being proc-

essed !)> the Traffic Department and

the Computer Systems Department.

.Monthly tabulations show the precise

The maslarm lor newly designed lighting standards on freeways is a tapered curve which improves (he
overall "sthetics of (he freeway. The standards in the photo ore being installed on Interstate 80 through

Sacramento.

milepost location of each accident and

its characteristics.

The computer accident surveillance

programs relieve district personnel of

considerable routine work and will

effect an estimated net savings of

$30,000 per year in accident report

studies.

Traffic Counting

The automatic and mechanized an-

nual traffic census program is now in

its fifth \ear. It provides more useful

and more accurate data, and has re-

duced operating costs more than

£400,000 per \ear.

The continuing need to obtain

traffic counts on all freeways (espe-

ciall\- high-volume urban freeways),

the hazards involved in placing the

standard counter tubes across these

facilities, and the impracticability of

the tubes on multiiane freeways, led

the Division of Highways to adopt

electric inductive loop vehicle detec-

tors for traffic counting.

Beginning in June 1964, loop detec-

tors have been placed in the pavement

in each traffic lane between inter-

changes on all freeway projects ex-

cept low-volume four-lane freewa\s.

They will provide counts without

hazard to departmental personnel or

to the motoring public.

Safety Research

During the past fiscal \ ear the Traffic

Department has continued its acceler-

ated research on highway safety. The
following research projects were com-
pleted;

1. Effect of Traffic Volumes and
Number of Lanes on Frceii-ay Acci-

dent Rates. \ study of almost 36,000

freewa\- accidents revealed that the ac-

cident ratio increases as the traffic vol-

ume increases. The study also found

that for any given traffic volume, the

accident rate is lower for six- and eight-

lane freeways than it is on four-lane

freeways.

2. Effectiveness of Media?} Barriers.

3. IVrong-ivay Driving (Phase II).

Phase II consisted mainly of further

examination of wrong-way incidents

and accidents and testing on the high-
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This variable meisage speed sign on Skyline Boulevard in San Francisco makes it possible to

the flow of traffic as conditions during the day vary.

•eguiate

way and in the U.C.L.A. driving simu-

lation laboratorv of various signs and

devices to prevent wrong-way entry

at off-ramps. Special warning signs

have been developed and are now be-

ing installed.

4. Continuous Freeivay Illumina-

tion. This study was an attempt to

determine whether continuous free-

way lighting is effective in reducing

nighttime accidents.

5. The Effect of Ramp Type and

Ramp Geometry on Accidents. Other

highway safety research studies which

were under way at the end of the fiscal

year were:

1. Reduced Visibility (Fog) Study.

This is a study to develop means of

giving advance warning to drivers

during periods of reduced visibility. A
special variable speed limit sign being

tested is show n in the photograph on

page 47.

2. Reporting Level of Accidents.

3. .Machine Accident Surveillance.

Electronic data processing methods are

being developed for obtaining accident

information early and at frequent in-

tervals.

4. Evaluation of .Minor Iviprove-

ments.

5. Wrong-^c:ay Driving (Phase III).

A detailed analysis is being made of the

design of off-ramps and the effective-

ness of traffic control signs and devices

to determine whether certain features

discourage wrong-wa\ entr\ to free-

ways more than others.

6. Construction Zone Accidents.

7. Guardrail Accidents and War-
rants.

8. Headlight Glare Study.

Traffic Research

Research was conducted and re-

ported to the Highwa\' Research Bf)ard

in January 1965 on a method of adapt-

ing traffic assignment data from large

network traffic assignments to small

area route location studies. This pro-

cedure will make it possible to use data

developed in large urban transporta-

tion studies, such as the Los Ange-
les Regional Transportation Surve\-

(LARTS) in route location studies.

During the year sLx origin and desti-

nation surveys were conducted for the

purpose of gathering data on travel

patterns for use in studying locations

for future freeway routes. Traffic as-

signments were completed or under-

way for 25 route location studies, in-

volving 128 alternate locations.

It is known that travel speeds and

quality of service on a freeway are de-

termined by the relationship of actual

traffic demand to the capacirs" of the

freeway or section of freeway. Re-

search is continuing on this phase of

operation and includes studies of free-

way performance when this relation-

ship is altered, in one case where chan-

nelization changes altered the capacity

of various legs of an interchange and

another case w here a ramp closure will

change the demand pattern of a section

of freeway.

These studies are being conducted

using aerial photography in order to

test this method of evaluating freeway

and street performance.

Newly designed PREPARE TO STOP signs are being placed on slate highways. At the time this pho»o

wos taken on Interstate 280 near San Francisco the signs were not in operation.

The same location as in the above photo o few minutes later showing the PREPARE TO STOP signs

operation, giving motorists a warning of conditions in advance.
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To examine highw ay needs after the

scheduled completion of the interstate

highway s>stem in 1972, the Bureau
of Public Roads requested each state

to make a study of its highu a\- needs to

1985 less anticipated accomplishments

through the end of the interstate period

in 1972. At the close of this fiscal year

a report for this study was being pre-

pared summarizing statewide the mile-

age of roads and streets, vehicle miles

traveled, and costs of improvements.

Drafting Section

Drafting for other headquarters de-

partments amounted to one-third of the

production of the section during the

past \ear, and included preparation of

maps and charts, multiple color base

maps with transparent overlays, for

California Highw a\" Commission hear-

ings and special maps of the areas dam-
aged b\ the December floods. Included

in the drafting services provided ff»r

the Urban Planning Department \\ ere

the preparation and updating of urban

area maps and maps for metropolitan

studies.

Urban Transportation Planning

The documentation and description

of the continuous cooperative trans-

portation planning process required by
the 1962 Federal Aid Highway Act
has been accomplished for each of the

state's 12 urbanized areas.

Metropolitan Transportation Studies

A formal agreement extending or-

ganizational and working arrange-

ments for comprehensive transporta-

tion planning was accomplished in the

Los Angeles Regional Transportation

Study area (LARTS). The participat-

ing agencies included Los Angeles,

Orange, \'entura, San Bernardino, and

Riverside Counties; the Southern Cali-

fornia Rapid Transit District; the

Highw ay Transportation Agency; and

approximately 100 cities within the

region.

A technical appendix to the LARTS
base year (1960) report and a brief re-

port containing projections of 1980

population, employment, land use and

vehicular traffic are under preparation.

Machine techniques for traffic assign-

ment were utilized extensively for

highway system anal\sis and specific

route location purposes within the

LARTS area.

The basic report covering the origin

and destination survey phase of the

Eureka Area Planning and Transpor-

tation Stud\' was published earl\' in

1965.

The data collection phase of the

South Coast Transportation Stud\-

(SCOTS) conducted in the Santa Bar-

bara area was completed in November
1964.

Field operations for a similar studv

in the Bakersfield area were begun in

.^hl\• 1965 and are expected to be com-
pleted in November 1965.

Under agreement with the San Fran-

cisco Ba\' Area Transportation Stud\

Commission, a task force of division

emplo\ees was assigned to assist in the

stud\-, operating out of the Ba\' Area
Transportation Stud>- Commission
headquarters in Berkele>-.

Statistical and Nonmetropolitan Studies

The districts continued to make
extensive use of the mechanical proc-

essing services provided for route lo-

cation analyses. During the year proc-

essing was completed for 31 studies

involving 85 freeway alternates.

Field operations for the 1964 load-

ometer (truck weight) surve\' pro-

vided axle w eight, trip characteristics,

and commodit>' data for more than

13,000 trucks at 19 locations through-

out the state.

Extensive roadside interview ing and

machine processing were accomplished

to provide data for a feasibilit\' stud\-

of a s\stem of toll bridges north of the

San Francisco-Oakland Bay Bridge.

As required b\' Senate Concurrent
Resolution No. 68, 1963, the services

of an independent consultant were en-

gaged to conduct a complete investi-

gation into the field of refunds for

gasoline purchased for boats, airplanes,

and agriculture. In cooperation with

the consultant a representative sample

of all California boat owners was se-

lected resulting in a mailing list of some
52,000 addresses. Replies to question-

naires sent to the selected boat ow ners

approached 40 percent of the total

mailout. Analysis of the resulting data

was approaching completion at the

end of the fiscal \ear; the agricultural

and aviation phases of the study were
in the formative stages.

Three studies undertaken coopera-

tivel\- with the Bureau of Public Roads
were continued: the annual local road

and street finance report covering

county, city, and special district trans-

actions for the fiscal year 1962-63 was
completed; the 1964 Status of High-

ways on the new legislative route num-
bering basis w as produced, and mile-

age tables were compiled for Bureau

of Public Roads and state use; and the

This pedestrian overcrossing on the Highway 99 Freeway through Sacramento shows the old-style lighting

poles on the structure which are being replaced by new in-the-railing Frxtures. (See previous photoj
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Road Life and Pavement Cost Stud\-,

covering 12,200 highway miles pro-

gressed, with most mileage recorded

through 1962.

Reiearch and Special Studies

Expansion of the Division of High-

\\a\s research program \\ as continued

and now includes more than 200 in-

dividual research projects, \\ hich rep-

resent an annual expenditure of almost

$2 million. The Research and Special

Studies Section of Urban Planning De-

partment is charged with coordinating

these projects and providing regular

written status reports on each project.

This section also provides staff serv-

ices for the Research and Special

Studies Committee. At the direction

of the committee a more detailed five-

year research program was prepared

u hich provides for a balanced research

effort among the fields of: ( 1 ) reduc-

tion in accidents; (2) reduction in

costs and improvement in quality of

high\\a>' construction and mainte-

nance; and (3) increase in the effici-

ency of highway administration and

operations. An estimate w as prepared,

for studv b\' the committee, of savings

due to research for the fiscal %ears

1961-62 through 1963-64. This' esti-

mate showed that an investment of

§1,938,000 in research had resulted in

savings to the division of more tlian

$18 million.

Included in the research coordinated

b\- the Division of High\\a>s \\as the

Highw a\- Safer\- Research Program of

the High\\a_\' Transportation Agencw
This program is a joint effort of the

Department of Public Works, Depart-

ment of .Motor \'ehicles, California

Highway Patrol, and the Institute of

Transportation and Traffic Engineer-

ing of the University of California. It

is aimed at the reduction of tiie acci-

dent toll on California high\\a\s

through a critical study of the four ele-

ments of traffic safet\'—the driver, the

vehicle, the roadw a>-, and law enforce-

ment.

The Division of Highwavs also co-

operated in national highw a\- research

actixities. In .\Ia\' 1965 the Urban
Planner was appointed to represent

the State Highway Engineer in con-

tacts with the Highwa\- Research
Board, which will include participa-

tion in an expansion and streamlining

of the collection and dissemination of

information relating to the nationwide

highwa\- research eff^ort.

The Computer Systems Department

came into existence in April 1964. The
establishment of a separate department

for electronic data processing func-

tions resulted from a growing need for

a general service unit which could con-

COMPUTER SYSTEMS

centrate on the provision of computer

services to all parts of the division.

Advanced Planning and Research

To further the development of new

computer applications, a special sec-

Richord A. Bjorklund, lenior fobu/oting machine operator, runs the IBM } 460 compufer system conso/e
which may be used to confro/ the computer system artd monitor its operatiort. Other computer system
employoes standing, left to right, are Theodore S. Douglas, accounting tabulating machine operator III;

Wil/iom J. E'lit, oniifonf hi'gliwox engineer; and Gloria M. Anthony, highway engineering technician I.

tion called Advanced Planning and Re-

search has been organized. Its purpose

is to seek new ways of applying com-

puter methods in such fields as high-

w a\- engineering, accounting and man-
agement.

Increasing Work Load

All computing services have in-

creased in volume steadil\' over the

years. For example, approximatelv

220,000 traverse courses are presentl\

processed, and the earthwork program

computes quantities for 25,000 cross

sections per month. The vertical align-

ment program now computes 700,000

elevations per month, a 75 percent in-

crease over a year ago. To meet the

needs of this increasing work load the

department is currently w orking on a

three-shift basis.

New Services

Among new programs is one which
allow s the engineer to submit a traverse

network to the computer for a net-

work adjustment by the least squares

method, a complex and time consum-

ing calculation when attempted by
manual methods. For planning and

scheduling project activities sucii as

planning, design, right-of-way, traffic,

etc., a critical path program has been

written to meet division needs.

\ new program on accident surveil-

lance has been developed to provide

an up-to-date analysis of accident data.
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A series of programs has been writ-

ten to process data from the Depart-

ment of Employment to code employ-

ment information for Los Angeles

Count_\- into census tract. These rec-

ords will eventually be processed and

analyzed with other data for the Los

Angeles Regional Transportation
Study.

The basic accounting and reporting

system underwent major revisions.

These revisions decreased computer
costs and increased efficiency. A sys-

tem of quarterly reports was also ini-

tiated.

Pictorial communication betw een

the computer and the engineer has

been realized with the purchase of

automatic plotting equipment. Of the

new plotter programs now in pro-

duction, two are of special interest to

highwa\' engineers. Geometries can be

plotted given a coordinated beginning

point, distances and bearings. Earth-

work cross sections can be plotted

given cross section notes submitted

for the earthwork program. For the

Bridge Department, a program has

been written to plot design moment
envelopes.

New Equipment

During the past year, an e.xhaustive

study of all available makes of comput-

ing equipment resulted in the decision

to acquire an IB.M 360 computer sys-

tem. The new 360 system will be a

complete departure in concept and op-

eration from anything in the past. It

offers some dramatic innovations to

district users. Not only faster service

and lower costs w ill result, but possi-

bly direct district-to-computer input

of problems and direct computer-to-

district answers.

Using ultrasonic equipment, a Division of Highways crew checks the anchor bolts of the Richmond-Son Rafael Bridge which were feared to hove been damaged
when a ship collided with the bridge pier.
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Bndees
BRIDGE ADMINISTRATION

During the past fiscal year an Ad-

ministration Section has been estab-

lished, which includes the functions

of office engineer and personnel officer,

agreements, special studies and cit>'

and county projects.

Office Engine«r

Management reports indicating out-

put, output per man and operating

expenses have been prepared for Plan-

ning and Operations. To create more

efficient and usable management re-

ports the Bridge Department is mov-
ing towards greater use of electronic

data processing equipment.

Railroad Grade Crossing Agreements

Construction w as started, underw ay,

or completed on 45 high\\a\' projects

requiring negotiations with railroads

uhich involved right-of-way en-

croaciimcnts, installation of additional

crossing protection, construction, al-

teration or abandonment of grade

crossings. Negotiations with the rail-

roads were in progress for 31 addi-

tional highway projects. In addition,

25 projects involving negotiations and

construction for improvement of ex-

isting crossing protection were com-

pleted or underway.
On federal aid secondary routes,

negotiations were underwa\' or com-

pleted on 15 projects with railroad

involvement.

Railroad Grade Separation Structures

At the beginning of the \ear, 60

railroad-highwa\' grade separation

structures were under construction. .\

total of 36 separation structures were

placed under contract during the year.

During the >ear 35 separation struc-

tures were completed.

$5 Million Grade-crossing Fund

The Public Utilities Commission

issued the 1964 priority list containing

34 proposed separation projects to

eliminate railroad grade crossings and

reconstruct existing separation struc-

tures on county roads and cit_\" streets.

In accordance with state law, 15,000,-

000 in state funds is set aside by the

Highway Commission each year to

A view of the graceful ramp system on the Santa Monica-San Diego Freeway interchange in Los Angeles,

Ground level street in foreground is National Boulevard.

pay half the cost of each separation

project after deducting the railroad

contribution.

As of June 30, 1965. allocations

totaling $5,000,000 had been made b>-

the Highwa\- Commission from the

1964-65 fiscal \ear funds for eight of

the top priority projects on the PUC
list.

Corps of Engineers and State

Reclamation Board Permits

During the past \ear, permits have

been received from the Corps of F,ngi-

neers to construct three bridges across

the Sacramento River, and one bridge

each across San Rafael Harbor and

Anaheim Bav. Permits were recei\ed

to construct a ferr\- slip at Franks

Tract Recreation Area, replace pier

and boating facilities at Angel Island

State Park, rehabilitate an existing

bridge across Anaheim Bay and redes-

ignate the American River Bridge at

Jibboom Street as a fixed-span bridge.

The State Reclamation Board ap-

proved plans to construct 17 new-

bridges across tributaries of the Sacra-

mento and San Joaquin Rivers.

City and County Projects

The cit\' and county bridge projects

office reviews the plans and specifica-

tions for structures built by local gov-

ernments and financed from gas tax

funds. Structures for which the local

governments request credit as match-

ing fund projects receive a similar

review. During the year plans and

specifications were reviewed for 95

such structures.

Plans were checked and specifica-

tions were written for 19 federal aid

secondary' structures valued at S4,-

700,000. Contracts were awarded for

construction of 18 federal aid second-

ar\ structures at a cost of $5,900,000.

Design work for 18 of the planned

structures was performed by county

engineering stafiFs or consultants re-

tained b\- the counties. One structure

w as designed by the state as a part of

a state freeway contract.

The floods of October 1963, Febru-

ary 1964, and December 1964 were

particularly injurious to city and

count\' bridges. During the December
1964 floods, 109 city and county

bridges were destroyed and 88 were

damaged. Loss to city and county

bridges is estimated at $8,000,000. The
cit\ and count) bridge projects engi-
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Bridges on the State Highway System Segregated as to Number, Length and

Area by Structure Type as of June 30, 1965

Length

'

S tniiber

Structure type

Concrete arch

Concrete girder

Concrete slab _

lasonr\' arch

Subtotal, concrete and masonry

_

teel arch

teel plate girder

teel stringer

teel deck truss

teel pony truss -

iieel through truss _

uspension

IMP multiplate and arch-

Subtotal, steel

rimber arch

rimber stringer

rimber deck truss .

rimber pony truss

rimber through truss ..

Subtotal, timber

rOTAL BRIDGES

Underpasses

Overheads *

Combined bridge and overheads *_

itate highway separations *

load undercrossings *

load overcrossings

'edestrian undercrossings *

Pedestrian overcrossings

I^ttlepasses *

Funnels

jpecial retaining walls-

Miscellaneous

rOTAL STRUCTURES
Drainage pumping plants —
lailroad grade crossings—

I96S

216

2,657

2,581

n
5,485

6
369

261

27

28

62

79

1

525

4

530

6,849

185

324

63

367

1,483

1,067

195

112

91

22

6

20

8,261

213

618

196-f

229

2,361

2,485

32

5,105

6

574

274

50

29

62

854

1

538

5

544

6,503

183

292

56

323

1,292

934

182

99

90

22

6
20

7,767

206

629

ffeet)

1965

35,605

621,125

154,886

935

812.547

2,618

182,227

57,576

31,684

10,374

114,264

20,494

1,514

420.551

59

40,592

809

41.460

1.2-4.558

(241 miles)

22,242

4J07
400

1.301.907

Area''

( square feet I

1965

814.089

39,412,429

6.807J56

21.153

47,054,887

42,655

8.393.814

3.582,280

1.528,060

169,63

1

1.468,629

1,007,621

51jl2

16.244,202

780

1,395.039

17,754

1.415,553

64.712.642

(1,486 acres)

10,525

64.722.96"

• Separations so noted are listed under structure type above.

Vote: Twenty-five overheads, one tunnel, and four bridge and overheads also serve as state highwav
separations.

' Structures of assorted types and lengths of spans are by number and length under main span types.
' -Areas are based upon dear widths of roadways between curbs and clear sidewalk widths.

leer provided estimates, catalogued

damage, offered advice to local gov-

ernment engineers as to repairs or re-

placement, and reviewed plans for

projects using state or federal flood

relief funds.

movements produced by variation in

temperature and climate, a study of

factors influencing slab deflections,

and continuing efforts in the search

for a satisfactorv' joint sealer.

Research projects completed at the

University of California and admin-

istered by the Special Studies Section

included a bridge barrier rail litera-

ture search, analysis of seismic effects

on piles in deep clay deposits and a

study of a skewed anisotropic plate.

Current investigation being performed

by the university for the division in-

clude the influence of load and en-

vironment historv- on the cracking of

concrete and a computerized theoret-

ical analysis of box girders.

A research agreement with Sacra-

mento State College was initiated for

studies concerning soil pressures sur-

rounding buried conduits.

During the year, results of the Har-

rison Street box girder studies, per-

formed as a joint effort of the Bridge

Department. Materials and Research

Department and the University- of

California at Berkeley, were published

by the Highway Research Board.

The v\ ell-publicized floods of De-

cember 1964 instigated many special

hydraulic and bank protection studies

in the northern part of the state. H>-
draulic studies were confined to in-

vestigation and analysis at specific

sites by the sections hydrologist,

while work in the bank protection

field comprised representation on the

division's bank protection comminee.

members of which toured the flood

devastated area to provide consulta-

tion and make recommendations.

The year's accomplishments in elec-

tronic data processing included the

production of several management re-

ports to assist in the department's

administrative tasks and the introduc-

tion of several new programs, includ-

ing composite steel girder analysis,

substructure anahsis. prestressed gir-

der analysis, prestressing cable friction

analysis, geometric layout plotting and

equipment inventory.

Special Studies

The past year's efforts in the field

of bridge research were highlighted

by the instrumentation and testing of

an experimental orthotropic plate

bridge at Dublin and the initiation of

major research on flexible culverts

under high fills. Other research in-

cluded investigations of the problems

encountered in widening bridges, a

studv of masmitudes of our bridge
One or the 1965 awards of merit by rne Prestressed Concrete /nstifu/e was to Mack'mnon Avenue Over-

crossing on Infersfofe 5 in Son Diego County.
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BRIDGE PLANNING
Advance Planning

During the past fiscal year 567 pre-

Iiminar\- bridge reports representing

about $146,000,000 of contract work

were prepared and forwarded to De-

sign. There was increasing emphasis

on structure appearance and the re-

lationship of structures to overall

highwav aesthetics. Twenty-four ar-

chitectural models were constructed

b>' the Bridge Architecture Section

for legal use and public dispia\\ and

as an aid in design.

Extensive studies were made for the

"Panhandle" and "Golden Gate" Free-

was's in San Francisco. In an effort

to make the proposed construction

compatil)Ie with local problems, these

studies included cut-and-cover tun-

nels, bored tunnels, subaqueous tun-

nels and cantilever \iaducrs as well as

the more usual t\pe structures.

The December 1964 flood in north-

ern California resulted in heavy bridge

loss and damage. This imposed an

unexpected burden to an already

crowded schedule of advance plan-

ning activities. Notwithstanding this,

all storm damage planning work was
completed by the end of the fiscal

year without impairment of the nor-

mal work load.

Foundotion Section

The Engineering Geology Section

conducted over 500 foundation inves-

tigations including 130,700 lineal feet

of exploratory borings for bridges and
retaining walls during the past year.

.Major projects included the Stockton
Channel X'iaduct, the American River
Bridge on Route 5, Route 80 Freeway
structures in Sacramento, the San
Diego River Interchange, and Crest-

line \'iaducts. A considerable amount
of w ork was done on studies for flood

damaged bridges in Districts 1 and 2.

The successful installation of heli-

t\ pe caissons for the Fort Sutter \'ia-

duct (I-KO in Sacramento) was accom-
plished during the year. This is the

first major job in California using this

type of foundation.

Detign

One of the largest and most interest-

ing bridges for which plans were
completed was the San .Mateo Creek
Bridge (1-280) in San Mateo Countv.

The bridge is presently under con-

struction as a separate contract at a

cost of 55,795,000.

The bridge carries eight lanes of

traffic and a 22-foot divider and is

1,695 feet long.

The feature of the San .Mateo Creek
Bridge is the unusual piers w hich have

a maximum height of 250 feet above

the creekbed. The entire superstruc-

ture is supported on the two-legged

piers.

In tlie ba\- area the plans for the

third and final unit of the Southern

Freeway were completed. The cost of

the structures in this unit was $6,-

000,000.

Included in the project was an un-

usual retaining wall at Potrero Hill.

This wall is 880 feet long and has a

maximum height of 60 feet. The wail

consists of a series of thin arches w hich

are anchored with prestressed rods into

the rock behind the wall.

In the Los Angeles area plans w ere

completed for the first unit of the in-

terchange between Routes 90 and 405.

The ultimate cost of the structures in

the complete interchange will be S7,-

705,000.

An important first for the Los An-
geles area was the completion of the

first unit (near Covina) of Interstate

210 which will eventualh' extend from

Interstate 5 near the foot of the Ridge
Route through the foothill countrv
and connecting with the San Bernar-

dino Freew av near Pomona.
A new four-lane bridge was de-

signed to replace the existing narrow

Anaheim Ba\' Bridge on Pacific Coast
Highwa> (Route 1). The adjacent

count) bridge w ill be used as a detour

during construction.

In the San Diego area, plans were
completed for the Old Town Inter-

change located on Interstate 5 near the

San Diego River in San Diego. 1 he

interchange w ill cost about 57,500,000.

An unusual project completed dur-

ing the \ear w as the lane control s\s-

tem at the Caldccott Tunnels bctw een

Alameda and Contra Costa Counties.

L'pon completion of the third runnel

and until the future fourth tunnel is

built, the center tunnel is operated to

carry peak traffic. There are eight traf-

fic lanes approaching the tunnels and

only six lanes available through the

three tunnels. The traffic control s\s-

tem permits the direction of traffic

through the center tunnel to be ori-

ented to coincide with the predomi-

nant flow. This w ill provide four lanes

in the direction of the heavier flow and

two lanes in the direction of the lighter

flow. This Division of Highways de-

signed equipment consists of electric

This model of the Oak Park interchange in Socromenfo shows the ramp system connecting Interstate 80
and Highways 50 and 99.
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changeable message signs to direct

traffic into proper lanes, plastic cones

which pop up under pneumatic pres-

sure to delineate the lanes in service,

and finall\', positive cable barriers to

insure against wrong-way mistakes.

These barriers retract into under-
ground galleries alternately depending

on direction of traffic flow

.

Plans were completed for all struc-

tures on the Interstate 80 Freew ay be-

tween the Sacramento River and the

connection w ith the construction un-

derway on 29-30th Streets. The most

notable structure in this group is the

Camellia Cit\" \'iaduct running from
18th to 24th Streets.

The plans for widening of the

American River Bridge at Elvas on

Interstate 80 were completed. Design

for the structures on Interstate 5 north

of J Street in Sacramento to the Sacra-

mento River at Elkhorn are w ell un-

derway.

The December 1964 flood damage

to the bridges increased the workload

in Design. In addition plans were pre-

pared for 23 new bridges to replace

ones that were washed out or severely

damaged. Plans for another 14 struc-

VJncenfe Creek bridge on Highway 1 also received an award of merit from the Prestressed Concrete

Institute for 1965.

tures requiring major repairs were also

turned out.

Bridge Construction Costs

Bridge construction costs, as meas-

ured by the Bridge Department Con-

struction Index (1939-40=100),
showed readings of 267, 296, 302 and

318 for the four successive quarters of

the 1964-65 fiscal year. The rising

costs were due to the generally in-

creased demand for construction serv-

ices. An especially heavy demand was
generated b>- the reconstruction of

bridges in the northern area due to the

December 1964 floods.

Bridge Construction

Eight\-two structures in 70 Bridge

Department-administered contracts to-

taling S30,000,000 w ere completed dur-

ing the year. This included the Calde-

cott Tunnel (9.8 million) and the

substructure of the Interstate 80 Free-

way Bridge over the Sacramento River

(1.2 million).

There w ere also 469 structures total-

ing 570,000,000 in 103 district-adminis-

tered contracts.

There were 186 structure projects

with an approximate cost of SI 84.264,-

000 underwa\" at the end of the fiscal

\'ear.

The 1964—65 state highway budget

had $143,192,(X)0 in structure work in

159 projects. Emergency contracts for

flood work in the northw estern part

of the state amounted to 53,383,000 for

structure work in 22 projects. The
total of all structures in this budget
year that were advertised and placed

under contract, in 181 projects, was
5146,575,000.

BRIDGE OPERATIONS
Metropolitan Area Freeway Structures

In San Francisco the Cla\'-\\'ashing-

ton ramps to the "Embarcadero" Free-

wa\- were completed. These ramps
were integrated with the overall plan

for the Golden Gate Gateway Rede-

velopment Project. A 55,000,000 con-

tract for a portion of the Route 82

double- and single-deck viaduct be-

tween Newcomb Avenue and Army
Street is close to completion. The com-
pletion of this section will allow the

portion of the double-deck viaduct

completed previously, from the Route
82/101 Interchange to Newcomb Ave-

nue, to be opened to traffic; which,

together with the new portion will

provide freeway access to the Army
Street-Third Street area of San Fran-

cisco.

In San .Mateo County work has been

completed on the construction of 10

major grade separation structures on

the first section of Interstate 280 (Ju-

nipero Serra Freew a\) south of San

Francisco. Included in this project is

a three-level intersection at the 280/1

Interchange.

In Alameda County work continues

on construction of the nine bridges to

carr\' Route 680 ber^\"een Dublin and

the Contra Costa Countv line. The 325-

foot-long steel deck-plate superstruc-

ture of orthotropic design used on one

of these bridges in attracting interna-

tional interest. It is one of the first

bridges of this design to be completed

in this countr\- and considerable tech-

nical research has been done during its

construction.

In Contra Costa County, work is

just getting underway on the five

bridges for the Franklin Canyon Free-

way', Route 4, between .Martinez and

Cummings Sk\'%vay.

At the Caldecott Tunnel, on Route
24 between Alameda and Contra Costa

Counties, construction is nearing com-
pletion on the new system of approach

roadways incorporating intricate lane

control equipment.

November—December 7965 55



The reconstrucfed Eel River Bridge at Rio Dell was opened to traffic in May 1965. (See next photo.)

In the Sacramento metropolitan

area work is in progress on two con-

tracts on 29th and 30th Streets,

(Routes 99 and Interstate 80). Struc-

tures on these projects have received

national recognition, due to aesthetic

design, and have been featured in tccli-

nical and trade magazines. The por-

tion of Interstate 80 between A Street

and Arden Way is being \\ idened to

provide three lanes of traffic in each

direction.

Construction of the Interstate 80

freeway along W and X Streets in

Sacramento is in the initial stages.

T/)« E«/ Riyar Bridgt at Rio D»ll olttr it was washed out during the December 1964 Hood. (See previous

pholo.^

The SI 2.7 million, eight-lane Inter-

state 80 freewa\' bridge crossing the

Sacramento River is about 50 percent

complete. Operations included the

driving of 5,000 foundation piles and

erecting huge 275-foot steel girders

oxer tiic Sacramento Ri\cr. Current

work includes construction of the

concrete road\\a\' deck and connec-

tion of the bridge with Interstate SO

in Yolo County.

The first project on the 2nd- 3rd

Streets Freeway, Interstate 5, started

in late 1964. Structure work consists

of a grade separation structure on

Capitol .Mall which will eventuaih

span the depressed section of tlu'

frccwaw

Structures along the Santa Monica

Free\\a\" in Los Angeles were com-

pleted and opened to traffic from the

Harbor Frecwa\' to a point west of

the San Diego Freeway. The remain-

ing structures along the Santa Monica
Frccw a\' are completed and \\ hen this

section is opened to traffic in tlie earh'

fall will provide the first complete

east-west frecwa\- in West I.os .\n-

gelcs.

All structures on the Pomona Free-

way were under construction from

the East Los .\ngeles interchange to

cast of Workman .Mill Road in the

Citv of Industr\'.
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Structures along the San Gabriel

Freeway were either completed or

under construction from the San Ber-

nardino Freeway to the San Diego
Freeway.

Bids were received for the first

structure contracts along the Foothill

Freeway in the San Gabriel V^alley.

Construction work continued at a

high tempo on Interstate 5 in San

Diego. Four contracts with 21 struc-

tures were completed during the year

and there are six major contracts with

36 structures now underway.

Other Major Projects

Two bridges were completed over

the Sacramento River along with an

underpass and two overcrossings of

the Interstate Route 5 Bypass of Red
Bluff.

Completed during the past year,

were 15 structures on the Modesto
Freeway.

In a contract between Cisco and
Hampshire Rocks on Interstate Route

80, 14 structures were constructed.

Also on Interstate 80, 17 structures in

Solano County near V^acaville were
completed and opened to traffic.

During the 1964—65 fiscal year, the

structures on two widely separated

Redwood Highway freeways were

The Klamath River south span repairs shortly after

The span was washed out during the December 1

timber sheathing of the pile bents to protecf

completed. Eighteen reinforced-con-

crete bridge and interchange structures

were completed on the Cit\' of Ukiah

Bypass in Mendocino County, and 1

3

reinforced-concrete girder bridges

The Klamath River Bridge looking north at the remains of the town of Klamath on December 30, 1964.

Note the debris that has collected in the supporting members of the bridge. The large log leaning

against the side of the bridge weighed about 30 tons. (See previous photo.)

the bridge was opened to traffic in March 1965-

964 floods. Contractor's crews are completing the

them from floating debris. (See next photo.)

and interchange structures were com-
pleted on the iMcKinleyville Freewa>'

in Humboldt County.

In San Mateo County on Interstate

280 there are three contracts under-

way, including 12 grade separation

structures designed with the new spe-

cial architectural look to blend with

the scenic area in which they are

located.

The new structure over the Colo-

rado River on Interstate 40 near

Topock is well underway. Three
other contracts in the vicinity of

Needles are scheduled for construc-

tion during the 1965-66 fiscal year.

On Interstate 10, between Indio and

BIythe, 14 structures were completed
in the first unit, and two additional

units are underw ay in the construction

of tiie full freeway across the desert.

Two overcrossings were completed
over Interstate 15 near Victorville.

Eighteen structures between Cro-

nese \"alley and Baker have just been

completed in a contract on Interstate

15 in San Bernardino County. This

route is now a four-lane freeway be-

tween Barstow and the Nevada state

line near Las Vegas. These new struc-

tures replace the last of the 87 timber

bridges built on this road in the late

1920's and earlv 1930's.
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The Klamath River Bridge, looking south, shortly after it was opened to traffic. The steel trestle with

timber deck is visible at the far end. The famous bears at each end of the bridge survived the flood.

Seven new structures were com-
pleted on State Route 14, the Antelope

I'recwaw which is entirel>' on new
alignment leading to the south edge
of Paliiulale. A recentlv awarded con-

tract is now underw a\' whicii extends

the freeway through Palmdale tow ard

Lancaster.

Flood Domage

The floods in the northern part of

tiie state, which occurred during De-
cember 1964, caused structural damage
to 38 bridges on the state highwa\-

system. .\t 21 of these bridges one or

more spans were washed out. At 14

major structures the spans whicii w ere

washed out were from 100 to 300 feet

in length. Cost of the bridge damage
is estimated at S15 million.

.Major damage was caused to four
bridges on US 101, three across the

I.cl River near Scotia and the other
across the Klamath River. On US 199
from Crescent City to the Oregon
border, three bridges across the .Mid-

dle Fork Smith River were scriousK
damaged. The structures on Route 9(')

from Willow Creek to its junction
with Route 5 suffered the greatest

damage. Washed out were bridges
across Willow Creek, Klamatli Ri\er
at Orleans, Salmon River at Somesbar,
Dillon Creek, Clear Creek and Indian

Creek. The bridge at Canson Creek
on US 299 at Junction City was
washed out as were two culverts and
the resulting gulle\s had to be spanned
w itii temporary bridges. A steel girder

bridge across North Fork American
River on Route 49 near Auburn was
destroyed w hen an upstream dam gave

way. Other bridges w aslied out or

seriously damaged were across Cold
Creek on Route 20 and South F'ork

Fel River at Dyerville on Route 254.

Numerous other bridges at various

locations throughout the northern part

of the state suffered some damage.

To expedite the required repair

work, 2 3 emergency contracts were
negotiated to reconstruct or replace

the damaged bridges with temporarv
structures. Permanent reconstruction

w as made at three bridges, three tem-
porar\- Baile>- bridges were erected,

trestles w ere constructed at five loca-

tions, log bridges placed at five sites

and repairs made to seven bridges. In

addition, 12 temporarx' log bridges

were constructed by maintenance

forces.

Contracts for the permanent recon-

struction of all damaged bridges have

been aw arded and w ork is now either

underwa\' or has been completed.

Bridge Maintenance

Periodic field investigations were
made of the S,261 bridges on the state

liighwa\' s\stem. Capacity ratings for

all structures were reviewed and kept

up to date and the replacement of

structurall\- critical bridges w as sched-

uled.

The maintenance section initiated a

project to apply an epoxy coating to

34 bridge decks located on or crossing

over Interstate SO at the higher alti-

tudes. Ihc top surfaces of the concrete

decks had disintegrated, some severeK-,

as a result of frost action, abrasion by
tire chains ami the hca\v applications

of salt ajiplicd during the winter for

dcicing purposes. The coatings should

result in a significant reduction in main-

tenance and an increase in the deck life.

On February 5, 1965. a santi l)arge

ran aground in the channel under the

opened lift span of the bascule bridge

across Sonoma Creek on Route 37 w est

of Xallcjo. Settlement of the barge

against the bascule rest pier at low tide

caused considerable damage to both

the pier timbers and the protective

fender system. Repairs w ere completed
by state maintenance personnel in Jul\'

1965.

On March 26. 1965, an overhcight

load struck and extensivel\' damaged
the girder and bridge deck of the In-

dian Avenue 0\ercrossing on Inter-

state 10 in Riverside Count\-. All work
was completed on Jul\- 12, 1965. under

emergency contract.

The Bridge Maintenance Section

made engineering investigations at the

request of local authorities for 85 cit\'

and count)- bridges to establish their

load-carrying capacitx'. Fourteen pub-

lic hearings were held to consider speeil

and load posting for these bridges.

Bridge Maintenance Painting

\ new paint system, developed b\'

the Bridge Department and the labor-

atory, w as applied to the sign bridges.

This work, done in cooperation with

District 1 maintenance department,

pro\idcd an excellent opportunitx to

assemble cost data and to ascertain

the most efficient procedures for sim-

ilar work throughout the state when
needed.

.•Ks a result of this Bridge Depart-

ment experimental paint program the

service life of paint on coastal bridges

will be more than doubled.
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. Personnel &
nrormdtion

PERSONNEL
Continued growth of the highway

irograni increased the total person-

lel of the division by 819 during the

iscal year to a total of 17,604. This

iicludes 9,064 engineering staff, 4,156

naintenance employees, 630 right-of-

vay agents, 383 equipment repair em-
ilo\ees, and 3,371 in administrative

ervices, accounting and clerical

lasses.

Recruitment

Nationwide recruitment tours still

re being conducted to attract gradu-

te engineers to state service. Exami-

ations are scheduled for graduates in

California colleges. Other state agen-

ies participate in this program which

> coordinated by the State Personnel

loard. As a result, 126 engineering

raduates were hired from out of state

nd 91 from California schools during

he past year.

Because of a shortage of engineer-

ing candidates for the Los Angeles

area the State Personnel Board con-

ducted a special nationwide recruit-

ing tour during the fall of 1965.

Prospective applicants for both the

classes of junior civil engineer and

assistant engineering specialist (high-

ways) were interviewed.

Personnel Management

A new class of highway equipment

mechanic apprentice was established

along with a program of full appren-

ticeship training.

By joining the neighborhood youth

corps program of the Stockton Uni-

fied School District, the Division of

Highways is providing work experi-

ence training for high school dropouts

under the federal government's "War
on Poverty." Twenty-two trainees

were assigned during the spring of

1965 to work with our regular crews

in highway and landscape mainte-

nance and reproduction activities. The
trainees did effective work which
stimulated a helpful interest on the

part of the crews with which they

are working.

The Stockton youth trainee pro-

gram w ill be expanded and other areas

of the state may be included during

the 1965-66 fiscal year. The division

also plans to carry on similar co-

operative projects with county wel-

fare departments under the commun-
ity work and training program.

Statistics

During the current year, 22 em-

ployees were dismissed— 13 from per-

manent positions. Twenty-two were

rejected during probation, three were

demoted, and 48 were suspended. A
total of 181 employees retired. Forty-

three 25-year awards were given.

Three hundred thirty-nine visitors

from 33 countries visited the division

generally under the auspices of fed-

eral government programs and co-

ordinated by the U.S. Bureau of

Public Roads. Discussions and train-

ing programs were arranged for each

individual or group.

onstruction personnel are given training in the performance of construction control tests to insure that proper techniques and procedures will be followed

on the job.



Training activities in the Division

of Higln\a\s have two purposes: to

improve the manner in which em-

ployees carry out the highwa\- pro-

gram; and to provide them with a

reservoir of skills needed to cope with

the highw ay program of the future.

IN-SERVICE PROGRAMS

Organizational Development

Programs to increase productivity,

efficiency and ficxil)ilit\- of the divi-

sion include study and improvement of

communications, interna! and external

relationships, cmplo\ec attitudes, mo-

tivation and morale, management and

supervision, internalK- caused recruit-

ment problems and turnover, empIo\-

ees relationships to systems and pro-

cedures, future demands for trained

personnel, present and anticipated em-

ployees' potential to hll them.

Organizational development actix-

ities also include a continuing training

program in the Fiscal Management

Department, the Bridge Department

and the Computer Systems Depart-

ment w here changes in computer cap-

abilities have had a tremendous impact.

Management Development

Under civil service, employees rise

through the ranks to fill almost all

high-level division positions. College

graduates, first employed as junior en-

gineers or right-of-way agents, gain

experience and are promoted b\- ex-

amination to higher levels. At the

third or associate level they supervise

others. .At the sixth or principal level

the\- are in charge of districts or have

headi]uartcrs staff responsibilities for

major programs.

The majority have technical, rather

than management educations. Through
the division's management develop-

ment curriculum, thev acquire needed

supervisory, administrative and man-

agement skills. Employees begin a

series of supervisor)- workshops w hen

the\ reach the third level, and con-

tinue to rake special programs as they

TRAINING

climb the career ladder. Participation

is automatic.

A major gap in this management

development curriculum closed when
we held the first Highways manage-

ment conference this spring. Employ-

ees who pass examinations for sixth-

level positions attend an intensive

40-h()ur conference, where they

examine highway operating policies,

problems, goals and objectives. In this

nuinncr we help employees newK' pro-

moted to decision-making levels to

maintain a continuity of purpose and

effort in implementation of the high-

way program.

I'.mployees from the fifth or super-

vising level up participate in the state's

interagency management development

program, w hich comprises courses and

conferences designed to impro\'e man-

agerial efficiency. Eligible employees

and their supervisors determine which

courses each employee most needs. To
assure riiat overall division objectives

arc met, nominations are centrall\' co-

ordinated. We have evaluated the

courses carcfull\' to determine which

best fit our requirements.

Equal Opportunity

The di\ision has alwa\s been non-

discriminatory in its personnel prac-

tices. However, because of increased

nationwide focus on equal opportunity

regardless of race, creed or color, and

the Governor's strong leadership in

this area, it was decided to emphasize

this position. .\11 fifth-level cniplo\ ces

participated in w orkshops designed to

eliminate misconceptions about mi-

nority groups, explain policy and show-

how it applies in practice. The result

has been intensified support for etjual

opportunity among employees respon-

sible for hiring and promotion.

Employee Training

Division training helps gi\e emplo\-

ees the skills and knowledges needed

to perform effectively and to apply

technological advances in their work.

For example, the division's rwo-vear

rotation-training program for junior

civil engineers speeds the new engi-

neer's application of his ci\ il engineer-

ing education to highw a\' activities.

With right-of-way agents a differ-

ent prf)blcm exists: The basic require-

ments of their jobs are not covered

by college courses. The division holds

an annual two-week right-of-wav

academy to introduce new agents to

basic right-of-way skills. Coupled with

planned job rotation, this helps assure

effective performance in their new

careers. As agents are promoted, they

are given advanced training, usually

after working hours, through con-

tract with the University of Cali-

fornia.

To continue the inspector training

started last \ear with "portiand ce-

ment concrete inspection, " an "as-

phalt concrete inspection" course was

given to all construction personnel.

These programs, periodically repeated,

help insure that inspectors are etTec-

tive w ith both major types of high-

way surface.

Other technical and professional

courses conducted by the division

were "traffic signal controls" and "en-

gineering uses of electronic data proc-

essing" covered technological change.

Others, such as "mechanical features

of equipment operations" and "radio-

logical monitoring," promoted the

safety of employees and equipment. A
few, including "traffic forecasting and

estimation," were done under con-

tract b\- the Institute of Transporta-

tion and Traffic Engineering, Univer-

sity of California.

With respect to nontechnical train-

ing, supervisor)' programs for first-

line clerical and highw ay maintenance

supervisors nearcd realization when

courses for both groups were devel-

oped and tested.

.\Ian\' bay area residents have been

interviewed b\- Bay Area Transporta-

tion Study Commission eniplo\ces sur-

veying transportation needs. lO assure

that interviews were conducted effi-
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iently, with minimum public incon-

enience, a weeklong course was used

oth to train interviewers and to

::reen out those who did not show
jfficient skills.

Continuing efforts to improve \\ rit-

?n communications to the public,

effective letter-w riting clinics'" \\ere

held for super\-ising engineering per-

sonnel.

OUT-SERVICE PROGRAMS
In some subjects, it is more efficient

to use existing university- short courses

and workshops. Sparked by spectacu-

lar technological advances, this type

of training plays an increasingly im-

portant role. This year, 72 employees

participated in such courses at state

expense. Examples are "abstracting

and coordinate inde.xing," "non-de-

structive testing," "statistical quality

control methods,"" and "urban trans-

portation planning processes."'

The Safety Section has one prime

bjective: to keep every division em-
loyee safe and sound and on the job.

To accomplish this it uses a variety"

f devices: safetv posters, films, em-
loyee safetv meetings, periodic in-

aections for unsafe conditions, and

roviding employees with necessary

rotective equipment.

Characteristic of the new tasks being

ssumed by the Safety Section is one

1 regard to nuclear soil gages now
eing used on construction jobs by the

)ivision of Highways to test the den-

ty and moisture content of earth fills.

)istrict representatives using radioac-

ve isotopes in testing procedures and

le district .safety supervisors have re-

eived special training by the Materials

nd Research Department.

The Safety Section has the respon-

bility to monitor working conditions

1 this program.

There has been a generally continu-

us reduction in frequency rates of in-

ustrial injuries and motor vehicle ac-

idents since the Safety Section was
stablished in 1941. The frequency rate

as been reduced from 22.08 in 1953

D 8.66 in 1964. The frequency rate

ar motor vehicles has been reduced

rom 1.00 in 19.v3 to 0.55 in 1964.

There are few significant changes in

le motor vehicle accident rate in the

ivision within the last four years. One
f the most serious problems has been

ccidents and injuries resulting from

quipment backup. Backup warning

evices are being installed on all trucks

f two-vard capacity or greater, and

n those vehicles with limited visibility.

During the past year a color motion

icture for maintenance crews entitled,

TCLCM"' (The California Lane Clo-

ure .Method ), developed by the Safety

SAFETY

Section, was produced by the Audio-

\'isual Section at Headquarters.

Purpose of the film is to demonstrate

the recommended policy for lane clo-

sure methods on various types of high-

ways and to establish uniformity for

work area protection throughout the

state.

Employee Suggestion Program

The Division of Highways employee

suggestion program is administered by
the Headquarters Safety Section. The
section also coordinates that portion

of the employee suggestion program
which provides recognition for special

acts, special service and superior ac-

complishment.

Suggestions submitted during fiscal

year 1964-65 totaled 402. Other fig-

ures on the program \\ ere as follows:

Certificate of commendation 8

Suggestions based upon

intangible savings 14

Number of money awards 28

.\niount of money awards Sl,710

Estimated savings 512,588

^^^7^^^^^

A Division of Highways technician operates the California skid tester. The device can be used in safety

studies to evaluate the friction between a rubber tire and a wet pavement surface.
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AUDIO-VISUAL

The Audio-Visual Section originates

and produces a \\ ide varict\- of grapliic

material and films for use in employee

training and public information.

The section maintains a compre-

hensive iibrar\- of colored slides and

movies on statewide highway scenes,

conditions, and operations. It also

maintains a variety of film, slide pro-

jection, sound recording, and other

miscellaneous equipment for depart-

mental use for training or public pres-

entations.

In 1965 there has been an increasing

emphasis on motion pictures for per-

sonnel training and information. This

section has furnished man\ rape and

motion picture clips for radio or I
\'

use to illustrate a variety of high\va\'

activities and conditions.

Revisions have been made to 1 6-inm.

motion pictures on "Freeway Traffic

Flow" and "Balboa Park Landscap-

ing," both of which should be a\'ail-

ai)le by late 1965. Work is underway
on "Work .Area Protection," a training

mo\ie on lane closure methods to pro-

tect maintenance crews working on
the roadwav; "Design .\csthetics," a

training movie for highway designing

personnel; "Wrong-wa\- Driving," a

training and informational movie on
results of a research project on w rong-

w ay ilriving at freew av ofF-ramps.

.\lthough traffic safety was of as

great interest as it has been in the past,

both the press and the public at large

this year displa\ed an increased and

constructive curiosity in highwa\- proj-

ects where aesthetic values can be in-

tegrated into the finished product.

Roadside rests, scenic highwa\ s.

landscaping and multiple uses of air-

PUBLiC INFORMATION
space over and under freeways were

of particular interest to all because of

their high adaptibility. Hut perhaps the

ke\ note w as sounded in a telegram sent

by Mrs. Valley Knudsen, president of

I.OS Angeles Beautiful, to .Administra-

tor of Iransportation Robert B. Brad-

ford on July 20. The occasion was a

meeting of citv, counts- and state of-

ficials called together by Bradford to

study the concept of using airspace

over and under freewa\s for additional

productive purposes.

Aesthetic Values

Mrs. Knudsen said in part: "Los .An-

geles Beautiful hopes that vour discus-

sion on Jul\- 20 will be concerned not

Assittant Inlormofion Officer Morcio Miclte/sen (sealed, lell) ilaffi Ihe Di'mion of Highwoyi exhiblf al fhe V/'inler Sports Fair (n Son froncisco. The exhibil
Uolured one of (fie cfiViii'on'i new I9fon, 50-foof (ong rolory snowplowt which con throw up »o 2^00 fons of snow on hour.
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nerely with tlic economic ;ind cngi-

leering aspects of the use of airspace

)ver freeways, but also with those hu-

man needs and aesthetic values which
the parklikc open space of landscaped

freeways provides our increasing

urban populations.

"We realize each proposal must be
judged on its individual merit. But
is California now leads the national

trend tow ard beauty in freeway and
icenic road design, we hope this same
3hiIosopii\- will be a strong factor in

udging proposals that come before

k'our office and the many local agen-

:ies which are concerned."

The state's first complete safety

•oadside rest was opened to the pub-
ic in July. Located near Red Bluff, it

eceived statewide attention in the

)ress and was lauded for the manner
n which it blends into its environ-

nent.

Also acclaimed \\as the selection of

loute 1 in .Monterey County be-

ween the San Luis Obispo countv
ine and the Carmel River as our first

ifficial "scenic highway." This action

\as taken by John Erreca, Director,

(tate Department of Public Works,
ipon the unanimous recommendation
if the State's .\dvisor\- Committee on
he Alaster Plan for Scenic Highways.

Research in the field of traffic

afety was given special mention in

ne of Governor Edmund G. Brown's
elevised press conferences. Public re-

ponse was so great that the full-

ime services of two persons were
equired for a 10-day period just to

nswer letters the program elicited

rom private citizens.

Wrong-way Drivers

Almost equal response was derived

rom a series of four articles (see

lay-June 1965 issue) that described

rong-way drivers and another that

)ld of experiments with "talking

igiiways"—an electronic system cap-

Die of relaying warnings and mes-

iges to drivers (see July-August

sue).

Perhaps the peak effort of the in-

)rmation staff was providing the

ation with up-to-the-minute news
•cm northern California where last

inter's floods wrought massive de-

struction. Daii\- reports were made
from riie scene until emergency work-
ers had repaired highways to the

degree that traffic could use them
once again.

The tempo that began in ly.'iQ in

regard to the opening of important
new freeways and other highwa\s
was maintained and drew the normal
share of public attention. The number
of such openings increased during
National Highwa>- Week. Although
dedication ceremonies were planned
and conducted b\- local organizations,

district offices assisted by supplying
information and sketch maps to the

news media.

The number of news releases an-

nouncing bid advertising and open-
ing, contract awards, speed zones
and construction progress increased

over previous years.

Greater emphasis was placed on
visual displays. Several districts par-

ticipated in county fairs and District 3

joined with headquarters in such a

project at the State Fair. Districts 7, 8,

and 1 1 sponsored a joint exhibit at the

Los Angeles County Fair during Na-
tional Highwa\- Week.

Motion Pictures

A'lotion pictures also were import-
ant. The script for the film Heritage
w as produced in the information of-

fice. Heritage was a joint venture of

the Departments of Architecture,

Parks and Recreation, and the Divi-

sion of Highways. It depicts the res-

toration of some of California's first

buildings and "ghost towns." The

division also participated in produc-
ing a 30-minute film on the northern
California floods. Several clips on
varied subjects were produced for

television newscasts and were distrib-

uted on a statewide basis.

The principal publication of the
Division of Highways, California

Highii-ays ami Public Works, con-
tinued to serve as a vehicle of general

and technical information. As in the

past, it w as in great demand by engi-
neering schools, libraries. Department
of Public Works employees and the

general public.

Several reprints derived from it

w ere of special interest, and numerous
other magazines, trade journals and
newspapers were granted permission
to reproduce material from it. Black-
and-white glossy prints of illustra-

tions that accompanied articles were
in great demand and requests from
editors and free-lance authors from
all parts of the world were received

and filled.

Each district office publishes em-
ployee bulletins on a monthly basis.

Local information was furnished to

them through the "clip sheet" that

originates each month within the in-

formation office.

Guest speakers were provided to

service clubs, civic groups, chambers
of commerce and similar organiza-

tions throughout the year. Senior of-

ficials of the division also appeared on
television and radio in newscasts and

programs concerned with state high-

way's.

the portable Hoaling drill barge is one ol the latest pieces of equipment developed by the Oiv/'sion of

Highways.
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.Lega
Tlic following tabulations indicate

the volume of work performed 1)\- the

Legal Division involving court appear-

ances and appearances before various

administrative agencies for the past

year.

Condemnation Proceedings

Some idea of the volume of the

condemnation casework is given by

the following tabulation:

Suits filed 411

Parcels involved 2,1 10*

Defendants involved l',853

Suits closed 505

Contested trials 26rt

Uncontested iudgnients 280

Default iudgnicnts 25

Suits pending 7/1/64 848

Suits pending 6/50/65 754
' The parcel count is based on a count of

parcels filed on as described in condem-
nation resolutions.

The total suits closed, 505, repre-

sented total awards of $21,114,247.77,

and represented 1,233 da\s in court.

Appellate Cases

More appellate decisions were
rendered during the fiscal \car than

in prior \cars, both in condemnation
proceedings and in public liability

actions against the department. The
condemnation cases decided were Peo.

V. Fair, 229 Cal. .Xpp. 2d 801; Peo. v.

Elwiore, 229 Cal. .\pp. 2d 809; Peo.

V. Kiiiiwiroto, 230 .\.C.A. 18; Peo. v.

Glen Anns Estates, Inc., 230 A.C.A.
912; Peo. V. nickinsoii, 230 .\.C.A.

1002; Peo. V. Miller, 231 A.C.A. 166;

Sii-artzi/taji v . Superior Court, 2 3

1

A.C.A. 230; Peo. v. Donovan, 231

A.C.A. 382; Peo. v. Bond, 231 A.C.A.
486; Peo. v. Graziadio, 231 A.C.A.
581; Peo. V. Garden Grove ['arms, 231

A.C.A. 713; Peo. v. Donaldson, 231

A.C.A. 813; Peo. v. Quinones-Qiiin-
tava, 231 A.C.A. 860; and Peo. v. Ma-
lone, 232 A.C.A. 667.

The legal issues involved on these

appeals included a determination of

the extent of the larger parcel (Fair,

Dickinson), the use of purchases b\

the state as evidence of market value

(Kaivavtoto, Donaldson), whether

staff or independent appraisal reports

are within the attorne\'-client privi-

lege (Glen Arms, Donovan), sever-

ance damages and special benefits

(F.lnitorc, Bond), Discover)- (Sziartz-

DJiin ) and the admissibilit\' of offers

of settlement (Graziadio).

.\ most significant decision was

rendered in Peo. v. Garden Grove
Fanns, supra, upholding the validit\-

of Streets and Highways Code Sec-

tion 104.2 and authorizing the de-

partment to condemn private prop-

erty for purposes of exchange for

school district property needed for

a freeway.

In the public liabilit\- area, decisions

were rendered in Zeppi v. Beach, 229

Cal. .^pp. 2d 152; Flonrnoy v. State,

230 A.C.A. 579; Hayes v. State, 231

.\.C..A. 73; Hilltop Properties, Inc. v.

State, 234 A.C.A. 101; and County of

Los Angeles v. Superior Court, 62

A.C. 889.

It was mentioned in the last annual

report that the Flournoy and Hayes
cases were pending to determine the

constitutionality of the 1963 Califor-

nia Tort Claims .Act, which regu-

lates tiie tort liability of all govern-

mental entities. These cases have now
been decided and the validit\' of the

new law was upheld b\ the district

court of appeal.

In the first case on this subject to

be heard !)> the Supreme Court, the

department appeared as amicus curiae

in support of the County of Los

.•\ngclcs. Tiie new law was ruled con-

stitutional and full\' retroactive to

pending actions in a unanimous opin-

ion of the Supreme Court in County

of Los Angeles v. Superior Court,

supra. The Flournoy case was cited

with approval and the law is now
settled in favor of public entities.

The decision in Zeppi v. Beach,

supra, has finall\ put an end to litiga-

tion w hich commenced \\ ith an auto-

mobile accident in Butte County in

l"el)ruar\ of 1957. .\fter three differ-

ent appeals (Zeppi v. State, 174 App.
2d 484; Zeppi v. State, 203 Cal. App.

2d 386; and the present decision), it

was determined that neither the state

nor two highwa\' maintenance em-
ployees sued indi\idually w ere liable

for any damages resulting from the

accident.

Other Litigation

In addition to the condemnation
proceedings, the department's attor-

ne\s handled a large number of mis-

cellaneous cases. The following fig-

ures cover a wide variety of litigation

and indicate the immense increase in

this phase of the department's work
during the fiscal \ear 1964-65:

C'ases pending 847

Filed during 1964-65 fiscal year 920

Total being processed _ 1,767

(^ises closed 776

Cases pending 6/50/65 991

Some of these cases involve claims

for damage to state highway facili-

ties, such as bridges, signals, guard-

rails, or damage to state vehicles, also

unlawful detainer actions. During the

fiscal year collections from these cases

by the division amounted to $129,486,

an increase of $13,955 over the

amount collected in the previous fiscal

>ear.

The case total includes man\- cases

where the department was repre-

sented as a defendant, such as inverse

condemnation, suits by contractors

for additional compensation on con-

struction contracts, firocecdings for

damage to public property b\' reason

of the state highway operations, and

suits filed because of alleged danger-

ous or defective condition of state

highwaws, and suits for injunction

against the state and its contractors

enjoining the construction and build-

ing of highways. Other types of suits,

such as stop notice actions, are de-

fended by the department, and inter-

pleader actions have been filed b\ the

department in which it assumes a

neutral position between the con-

tractor and the part\ suing on a stop

notice.

Proceedings Before Public Utilities

Commission

Ihc division handles matters be-

fore the Public Utilities Commission
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laving to do with crossings of grade

It highways and railroads and the

:onstruction of grade separations,

rhe following tabulation indicates the

/olume of work handled by the divi-

;ion in this category:

Fiscal Year 1964-65

Applications pending (decisions

not issued) 6/30/64 8

\pplications pending {decisions

issued) 6/30/64 _ 27

slew applications filed during year ... 30

Total applications before

Public Utilities Commission 65

decisions received during year 54

Applications pending 6/30/65 11

In addition to formal applications,

lix proceedings under PUC General

Order 88, relating to crossings at

jrade. were processed, making a total

of 12 on file. In all instances, the ap-

proval of the Public Utilities Com-
nission must be obtained as to engi-

leering details and, in the event of a

'ailure to reach an agreement with

:he railroad involved as to apportion-

iient of cost, the applicant seeks such

letermination by the Public Utilities

Commission.

Board of Control and Other Claims

Claims against the state by reason

jf activities of the department are

lied \\ ith the State Board of Control.

The following tabulation illustrates

;he increase in the volume of work
landled by the department's attorneys

aefore the Board of Control:

No. o\ claims Amount

'ending on 7/1/64 ... 42 $2,052,267.04

Mled 470 43,377,952.72

rotal . 512 45,430,219.76

:iaims disposed of 403 37,266,794.47

'ending 6/30/65 109 8,163,425.29

There was an increase of 83 claims

lied over the previous year, amount-

ng to |1.';,434,865.36. This was an

ncrease of 2 1 Vi percent. The prin-

:ipal types of Board of Control claims

IS listed above are for negligence,

dangerous or defective condition of

state highways, breach of contract

md inverse condemnation.

The continuing increase in the

lumber of claims filed with the board

IS due in a large part to the decision

by the California Supreme Court in

the case of Muskopf v. Corning Hos-

Samples of trafTic lighfs are tested at accelerated rates in this oging rack (o see if they meet bulb life

requirements, longer and uniform life means less maintenance cost and greater safety to the motoring

public.

pital District, 55 Cal. 2d 211. This

decision greatly expanded the liability

of the state, particularly for accidents

arising out of the dangerous or de-

fective condition of state highways.

The 1963 session of the Legislature

enacted Chapter 1681 which expands

the liability of the Department of

Public Works. The legislation makes

the state liable for the negligent acts

or omissions of its employees as well

as for the dangerous condition of

public property, including state high-

ways. This liability will necessitate

fORt/GN ViSliORS. French engineers inspect

fanroom controlling ventilation in the Coldecott

Tunnel.

the careful investigation by Division

of Highways personnel of all claims.

Because of the Muskopf decision and

this legislation, the number of claims

have increased substantially as well

as the work in investigating these

claims and the handling of the result-

ing litigation.

Contractors' claims before the State

Highway Engineer's Board of Re-

view for additional compensation

have increased notably. These claims

have required considerable work,

both in the analysis and handling of

claims as well as the resulting liti-

gation. Directly proportional to the

number of Board of Review hearings

is the increased number of lawsuits

against the department arising out of

construction contract claims.

House Counsel Work

The "house counsel work" of the

division has also shown a decided in-

crease. This work consists of legal

opinions directed towards preventing

litigation rather than engaging in liti-

gation after damage has occurred.

Other routine work has increased,

such as approval of contracts and

leases, reviewing forms and accident

reports. This work is directly propor-

tional to the increased volume of the

highway program. In addition, there

were 31 contested hearings before the

State Personnel Board.
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For more than 100 years people

have been rushing to California in

ever-increasing numbers. By this time

tomorrow nearly one thousand more

will have arrived. In a year they will

fill a city larger than the state capital

—

Sacramento.

What must be done to accommo-
date the new arrivals? In part, more

homes and jobs will be needed to

shelter and support them. California's

potential productivity and wealth will

be increased by their many talents.

.Moreover, California's highway build-

ers will have to produce more and

better highways to move them from
home to work, home to store, and

home to recreation.

The Right of Way Department
plays a very important role in the

production of more and better high-

\\a_\s. This department will provide

the land on which the highways will

be built. In an environment of explo-

sive population growth and land

development the task is difficult and

complex.

Right-of-way work is characterized

in part by its many special perform-
ance areas such as right-of-wa\- en-

gineering, appraisals, acquisition, util-

ity relocation and property manage-
ment. The brief tabulation below

illustrates the magnitude of this work.
But it is more than a series of separate

tasks. It is a complete service. Some
of the less known facets are contrib-

uting more and more to the whole
Right of Way product.

1964-1965 RIGHT-OF-WAY PROGRAM
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Construction was completed on the Pocheco Poss highway relocation. The highway is heavily used by trucks to link the iarming areas ot the soufhern San

Joaquin Valley with the San Francisco area market.

oped Right of Wa\- function. Evolu-

tion of this function has come about,

in part, to provide a more complete

Right of Way service.

Right-of-way Estimating

The headline, "Land Cost Exceeds

Construction Cost" focuses attention

on another activity' of growing impor-

tance^—right-of-way estimating. Right-

of-way estimates are predictions of

what land needed for a highway will

cost. Traditionally, land cost, though

sizable, has been much less than con-

struction in total high\vav cost. But to-

day this is no longer true. Land is be-

coming more scarce and more costly

—

particularly in the metropolitan areas.

For example, southern California's

planned freeway network now in-

cludes projects where land costs are

three times construction costs. Other

parts of the state may look forward

to the same circumstances—more dol-

lars for land.

One result of California's near hys-

terical rise in land value is that tomor-

row's highway locations will depend

more and more on land costs. There-

fore, in order to soundly plan for to-

morrow, we must, today, more accu-

rately predict what land costs ^\•ill be.

This past Near, a more compre-

hensive, estimating procedure was in-

stituted. As a result, future property

value estimates will be more valuable

as tools for use in highway planning

and in the route selection process.

Airspace

Today the term "space" suggests

adventure, the unknown, great speed,

daring, and profound technical ad-

vance. Man's exploration of space has

been motivated by many things, among
them: curiosity, military advantage,

and perhaps anticipated need for more
room for man himself. To the high-

way-minded, the term "airspace" has

a similar flavor of adventure and dar-

ing. Its exploration too has been mo-
tivated in part by man's anticipated

need for more room.

Airspace is the expanse above and

below highwa>-s. It generates interest

because land is a fixed, scarce, com-
modity. Where horizontal land devel-

opment is no longer feasible, man must

look up or down for more space.

America's skyscraper is the product of

man's up\\ard glance.

The fact that modern highways oc-

cupy a relatively small amount of ver-

tical space but considerable horizontal

space suggests multiple use of the air-

space. This is particularly true in areas

where competition for land is high and

development intense.

To date, use of airspace in California

has been confined to development of

auto parking lots under elevated high-

ways. In other parts of the country,

where conditions are different, several

imaginative projects have been con-

ceived and constructed. For example,

in Xew York City a quartet of 32-story

giants called the Bridge Apartments

straddles the approach to the George

\\'ashington Bridge. In Detroit, Cobo
Hall, a municipal government center,

has been placed over a major interstate

highw ay. In Illinois and Oklahoma res-

taurants bridge toUways at various lo-

cations. (The restaurant developments

are based more upon unique location

than upon a need for use of vertical

space, therefore they illustrate a dif-

ferent motive for airspace use.)

In California more daring, diverse,

development of airspace above and be-

low highways is now being considered.

\'ery soon some California highways

w ill share their bit of earth with some

other use—perhaps shop, school, home
or hospital.

Summary

Recent Right of Wa\- Department

growth has paralleled the growth of

California. With growth have come

complex problems and progress. Until

recentl\'. providing land for highw ays

was enough. Today it is not. Right of

Way must now provide land and serv-

ice. Illustrations of the service trend

are: (1) relocation assistance—a serv-

ice to those displaced by a highway;

(2) estimating—a service to those who
must plan and locate tomorrow's high-

ways; (3) management of airspace—

a

service to provide more complete utili-

zation of public land devoted to high-

wa\s.
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Fiscd

Mdnagement
Accounting $yitem>

During the fiscal year ended June

30, 1965, s\\eeping changes were made
in the division's budgeting, cost anah'-

sis, and reporting procedures. The
goal was to obtain more significant

information for management decisions,

while reducing the cost of clerical and

other labor required to produce that

information. These changes included

the following:

1. The production of the first com-
puter-prepared management cost

reports for the division.

2. Reduction of the number of

activit>- codes by 176 from 242

to 66. (An activity code de-

scribes what a Highways em-
ployee is doing at any given time.

Reducing the number of these

codes saves each employee time

ia preparing his time siicet with

attendant savings in accounting

labor and computer machine
time.)

3. Object codes were reduced by
101, from 170 to 69.

4. Total coding was reduced an

average of 30 characters per ac-

counting transaction, approxi-

mately 50 percent.

5. Of 300,000 monthly accounting

entries, 50,000, or one-sixth, are

now generated by the computer,

saving accounting labor.

6. The approximateh* 17,000 em-
plovees of the di\ision have been

organized into approximatel\-

1,550 cost centers to pinpoint

source of costs and to facilitate

budgeting and cost control. The
supervisor of each cost center

receives a monthly computer-

printed report, with a detailed

anal>sis of the costs incurred bv
his unit.

7. Higher levels of management re-

ceive summaries of reports for

cost centers under their super-

vision.

8. All costs are collected under a

si.x-digit expenditure authoriza-

tion number, of which the first

four digits remain the same for

advance planning, design, right-

of-way, construction engineering,

and construction phases of the

work. Thus, ratio anal\sis of

costs will be facilitated in the

future.

9. The first of three volumes of the

new Accounting Mamial was is-

sued.

Training

A training and staff development
committee was formed to develop a

comprehensive, long-range plan to in-

tegrate high-priorit\' current training,

and long-range needs in order to pro-

duce a highh' skilled staff of profes-

sional accountants.

The training conducted during the

>ear included a series of middle man-

agement confer. These conferences

consisted of six solid days and evenings

of intensified training in leadership, in-

fijco/ Monogemenf conducted a series of middle managewenl deyelopmeni courses aimed at strengthening leadership, individual and group communicalions and
current occound'ng prac»icej. Here, a class is in progress at Ihe armory in Sacramento. The course lasted 70 hours, of which 30 was on the employees' own lime.



dividual and group communications,

and current accounting practices. Con-

ducted off the jobsite and on an infor-

mal basis, this training reflected some

of the latest concepts emplo\cd in pri-

vate industry and upper level educa-

tional institutions.

Other courses conducted during the

year included:

1. Fundamentals of computers.

2. Flow charting for fiscal manage-

ment.

3. Fundamentals of manual writing.

4. Accounting for city and county

cooperative projects.

5. Implementation of electronic data

processing.

6. Right-of-way accounting proce-

dures.

The training for the \ ear concluded

with an intensified training seminar

for district accounting officers.

Budgetary Control, Toll Bridge,

AeroviTiitics, Flood Relief and

Other Special Accoiintivg

"Southern Crossing Studies"

The 1965 State Legislature, b\- Sen-

ate Bill 695, authorized the Depart-

ment of Public Works to study the

feasibility of southern crossings of San

Francisco Bay at two separate loca-

tions. $300,000 was appropriated from

the unencumbered balance of the San

Francisco-Oakland Bay Bridge Toll

Revenue Fund as of December 31,

1964. (Revenue after that date is

pledged b\' law to finance the Trans-

bay Tube of the Bay Area Rapid

Transit District.) Fiscal Management

personnel devised and executed the

necessary action to make the study

funds available. The study is now
being conducted by the Division of

Bay Toll Crossings.

San Froncisco-Ookland Transbay Tube

Under prior year legislation, the

Department of Public Works is re-

quired to finance the cost of the

Transbay Tube and Approaches from

the bridge revenue earned after De-

cember 31, 1964, by the three southern

bond-free bridges. The 1965 State

Legislature, in Senate Bill 660, estab-

lishes a ceihng of $133,000,000 on state

obligation, and provides for repay-

ment to the state, of approach costs

at the annual rate of $2,500,000, start-

ing December 31, 1971.

Toll Bridge Insurance

Toll Bridges with bonds outstand-

ing must be insured with commercial

insurance companies against physical

damage and loss of revenue in order

to guarantee payment of bond interest,

since these are revenue bonds which

are not a general obligation of the

.state. In addition, the major bridges

on which bonds have been retired, are

also insured, in order to facilitate any

rebonding of such bridges and provide

a hedge against the high repair or

replacement cost in the event of catas-

trophic damage. It has always been

difficult to obtain adequate insurance

for certain bridges designated as "tar-

get risks," especially the Bay Bridge.

During the past year the insurance on
the Bay Bridge was successfully in-

creased in order to facilitate the forth-

coming sale of bonds to finance the

rapid transit tube. As of June 30, 1965,

the total coverage on all toll bridges

was $244,000,000. This insurance pro-

gram is administered by the Comp-
troller, Division of Highways.

Flood Relief Program

When the devastating floods of De-

cember 1964 hit northern California,

the Division of Highways was better

prepared to cope with the complex

problems of obtaining and administer-

ing emergency relief funds, because

its Fiscal Management Department

had published revised flood relief ac-

counting instructions applicable to all

state departments in August 1963.

New legislation enacted by the 1965

Legislature, Senate Bill 268, provided

a temporary 1-cent-per-gallon increase

in the state gas tax for flood repair

work (rescinded September 1, 1965,

when the necessary $57,000,000 of

flood relief funds had been obtained

from a combination of the state gas

tax and federal funds). Because Senate

Bill 268 modified the flood relief law,

the statewide emergency flood relief

accounting instruction had to be sub-

stantially revised in 1965 to incorpo-

rate changes in the financing and allo-

cation of funds. (SB 268 became

effective March 31, 1965.) The role

pla\ed by the Fiscal Management De-

partment has not been solely that of

financial watchdog and recordkeeper.

This department has also assisted local

agencies to submit necessary docu-

mentation to obtain all state and fed-

eral flood relief funds properly due

them.

Investment of Funds

The income of the State Highwa\'

Fund and the various toll bridge funds

is received unevenly, while expendi-

tures also fluctuate throughout the

year. Thus, there are peaks and valleys

in fund balances. These balances are

invested in order to insure maximum
interest return, while insuring the

availability of funds to meet expendi-

tures. Interest income earned during

the year in this method totaled $6,-

415,750.

Budgets and Accounts

Budgeted revenues for the 1964-65

fiscal \ear amounted to $861,451,675,

of which $300,822,514 remained to be

collected on June 30. 1965. Revenue

not received consists of $254,941,705

of federal aid and $45,880,809 contri-

butions from state and local agencies

and other sources, which \\ ill be col-

lected as applicable work is com-

pleted. Expenditures and obligations

incurred applicable to the fiscal year

ended June 30, 1965, amounted to

$854,769,639.

Federal and Local Goverunient

Relations Accounting

cities and Counties Accounting

Amendments to the Collier-Unruh

Local Development Transportation

Act enabled the consolidation of re-

ports to be submitted b\' cities and

counties. This will save considerable

effort and administrative cost in the

cities, counties, and the Division of

Highways.

Federal Aid Vouchering Section

During the year the backlog of un-

billed federal aid was reduced by

$14,000,000. Assuming an average ad-

ditional balance in the State Highway
Fund of half of this amount invested

at the current rate of return, which

is close to 4 percent, this reduction in

backlog produced added income for

the State Highway Fund of approxi-

mately $280,000.
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1966-67 Highway Budget
The California Higli\\a\' Commis-

sion budgeted 5651.919,655 for state

highway construction purposes, in-

cluding rights-of-way and engineer-

ing, for the 1966-67 fiscal >-ear.

This figure, up S39,4S",655 from

the 1965-66 high\\a_\ budget adopted

a year ago, contains $450,621,000 for

maior construction and improvement

(including engineering); $179,848,655

for rights-of-way; plus other amounts

for contingencies, resurfacing pro-

grams, signs and striping, highwa>'

planning studies and minor improve-

ments.

A total of S 3,000,000 has again been

earmarked in the new budget for traf-

fic safety and operational improvement

projects in the $5,000-$ 5 0,000 bracket,

particularly at points of accident con-

centration. These range from easing

curves, installing or modifying signals,

constructing left-turn storage lanes,

applxing antiskid treatment to the

road surface, providing truck climb-

ing lanes, and many more.

State Highway Engineer J. C. \\"o-

mack had told the commission that

more costl\' and extensi\e projects for

accident reduction, such as replacing

narrow bridges, installing median bar-

riers on freewa\s, and improving high-

wa\- alignment through rugged ter-

rain, as well as the most important

measure of all for accident reduction,

rhe replacing of conventional high-

ways with access-controlled freeways,

will be financed out of general con-

struction funds.

In submitting the budget to Gov-
ernor Edmund G. Brown, Robert B.

Bradford, chairman of the commission
and .Administrator of the Transporta-

tion .Agencx', pointed out that the

newly adopted budget will provide for

about 320 miles of new multilane free-

ways and adding lanes on another 29

miles of existing frecwa\"s.

"Thanks to wise and timely legisla-

tion which added an extra 1-cent-per-

gallon tax on gasoline between .April

1st and .August 3 1st to repair the high-

ways ra\ aged by last w inter's floods,""

Bradford said, "all of the mone\s for

state highw ay construction in the new
budget will continue progress on our

master-planned freeway and express-

way svstem, as \\eil as to improve

traffic safet>" and mobilit\- in all areas

of the state."'

He emphasized that the major con-

struction effort in the new budget

continues on California"s 2,166-mile

share of the national system of inter-

state and defense highw ays. The bud-
get contains $339,409,355 in federal

funds, of which $289,205,850 is in-

cluded for the completion of this sys-

tem, which by federal law. must be

accomplished by 1972.

In line with increased emphasis on

aesthetics and highwa\" beautification.

the commission chairman added that

funds for landscaping, and functional

and tree planting along various free-

way routes have been increased from

$6,229,000 in last year's budget to

$9,259,000.

"This great increase was made pos-

sible b>' the Legislature's raising its

statutory limitation on funds for land-

scape maintenance at its last session,"

he added. "Our landscaped freeways

frequently provide nuich needed green

belts in the urban areas they traverse,

but they are expensive to maintain."

"Our travel today is approximately

90 billion vehicle-miles per year,"

Bradford said. "By 1980, Californians

will drive a staggering 200 billion such

miles. We must budget every penny

of available funds to guard against

future traffic congestion choking our

economy and way of life.'"

The commission approved some proj-

ects which are onl\ partl\ financed

in the 1966-67 budget, but which

under current federal and state pro-

cedures can be placed under contract

in their entirety with the assurance

that the balance w ill be included in the

next fiscal year budget.

It also allocated $59,774,000 to fi-

nance the balance of projects approved

in the 1965-66 budget.

In addition to the construction

items, the commission budgeted $87,-

160,000 for state highw a\" purposes

other than construction, including

$50,900,000 for maintenance; $17,-

400,000 for administration; $7,460,000

for maintenance of landscaping, func-

tional planting and safety roadside

rests; $5,000,000 for buildings and

land; $2,200,000 for highway re'search;

$1,150,000 for honor camps; and $50,-

000 for legislative claims.

A third budget segment totalling

$157,036,025 was allocated for func-

tions not under state highw a\- juris-

diction.

The largest non-state-highw a\- items

are $76,750,000 for construction and

rights-of-way for streets and roads on

the select system of cities and counties

as established by the 1963 Legislature,

and $5 3,483,000 for improvements

and maintenance work on cit>- streets.

The other such items are $8,513,-

325 in federal aid for county roads on

the federal aid secondar\' s\stem, and

$4,200,000 in state funds to counties

for use in matching these federal

funds; $5,000,000 in state funds to help

finance railroad grade separation proj-

ects on local streets and roads; $3,797,-

700 in state funds to pa\- part of the

cost of extending federal aid second-

ary county roads into urban areas;

$3,400,000 for maintenance of state-

owned toll bridges; $1,500,000 in en-

gineering funds for cities; and $142,-

000 for administration of rhe Outdoor
.Advertising .Act.

The total estimated revenue from

all state sources is $548,193,000, a gain

of $3 3,202,242 over such revenue for

the present fiscal year. It will derive

from $397,498,000 in gasoline ta.xes;

$99,753,000 in motor vehicle fees,

$31,100,000 in taxes on diesel fuel,

$15,700,000 in taxes on for-hire ve-

hicles, $4,000,000 in interest, and $142,-

000 in outdoor ad\ ertising fees.
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1966-67 State Highway Budget by Region, Counties
NOTE 1—The term "freeway" means a multilane divided highway with full access control, no crossings at grade, no stop lights and no left-turn move-

ments. An "expressway" has the some access control as the freeway but does permit left turns and crossings at grade at some intersections which may
or many not be signolized. "Two-lone expressways" are two-lane highways with access control, and are usually planned for future expansion to four lanes,

NOTE 2— Projects which overlap county lines ore listed in both counties.

NOTE 3—Construction contracts financed in this new budget may be awarded beginning Januory 1966; right-of-way funds may not be spent until July

1, 1966, the start of the fiscal year.

NOTE 4—Questions concerning individual items can best be answered by your Division of Highways district office. This includes questions about route

numbers, which, as you probobly recall, were extensively revised two years ago.

NORTH COASTAL COUNTIES PROJECTS

Del Norte County

Add truck climbing lanes on the uphill

sections of US 101 through Del Norte Coast

Redwood State Park south of Crescent City.

Estimated cost, $680,000.

Rights-of-way on various state highway
routes—$91,500.

Humboldt County

Extend the recently completed four-lane

US 101 Freeway construction between Syl-

vandale and Dean Creek another 4.3 miles

southerly to 0.8 mile south of Garberville.

The project involves constructing inter-

changes at the e.xisting highway near Dean
Creek, one just north of Garberville, and
with Sprowel Creek Road. Estimated cost,

56,2.50,000.

Grade portions of the future two-lane

Route 299 Expressway between 10.4 and 11.6

miles east of Blue Lake, and install culverts.

Estimated cost, 5300,000.

Improve curves on portions of Route 36

between 1.3 and 10.0 miles east of Bridgeville.

Estimated cost, $100,000.

Rights-of-way on various state highway
routes—$545,450.

Lake County

Widen the northern half of the intersec-

tion of Routes 29 and 53 at Lower Lake, and
a 0.2 mile section of Route 53 north of the

intersection to provide channelization. The
project involves installing highway lighting

at the intersection and constructing a service

road from Route 29 to a subdivision south-

west of the intersection. Estimated cost,

5100,000.

Resurface Route 29 between 0.9 mile south

of Kelseyvillc and Route 175, a distance of

6.8 miles, prior to relinquishing this highway
section to the county upon completion of a

paralleling freeway, now under construction.

Estimated cost, $95,000.

Rights-of-way on various state highway
routes—$520,000.

Mendocino County

Construct US 101 as a four-lane freeway
between 1.2 miles south of Cunimings Post

Office and Cedar Creek, a distance of 5.2

miles, \\ ith an interchange to serve the com-
munit\' at Cunimings. The project involves

constructing the highest highway embank-
ment in California, and probably the world,

at Squaw Creek. It will be 372 feet high and
900 feet long. Another huge embankment at

Grizzly Creek will be 247 feet high and 800

feet long. The project also involves con-

structing four sidehiU viaducts totaling one-
half mile in length to carry the traffic lanes

because of the rugged nature on the terrain.

Estimated cost, $15,500,000, of which $9,700,-

000 will be budgeted in the 1967-68 fiscal

year.

Extend the two-lane Route 20 Exprcsswas
east of US 101 near Calpella another 5.1

miles easterly to 0.6 mile cast of North Fork
Cold Creek. Estimated cost, $2,100,000.

Construct Route 20 on new alignment be-

tween US 101 and 0.6 mile westerly. Esti-

mated cost, $210,000.

Rights-of-way on various state highwa\

routes—$340,000.

SACRAMENTO VALLEY AND NORTHERN VALLEY PROJECTS

Butte County

Relocate Route 32 from First and iMain

Streets to Oroville Avenue and Eighth and
Ninth Streets in Chico to permit the expan-

sion of Chico State College. Estimated cost,

$360,000. The city will contribute the cost of

improving drainage.

Rights-of-way on various state highway
routes—None.

Colusa County

Extend a completed four-lane Interstate 5

Freeway section in .\rbuckle 5.5 miles south-

erly and approximately 8.0 miles northerly

to Husted Road south of Williams, where

the future freeway will depart from the

alignment of the existing highway. The proj-

ect involves revising the Hillgate Road Inter-

change and constructing an interchange north

of Arbuckle. Estimated cost, $7,500,000, of

which $3,100,000 will be budgeted in the

1967-68 fiscal year.

Rights-of-way on various state highway

routes—$410,000.

El Dorado County

Extend a four-lane US 50 Freeway section

7.5 miles westerly to a connection with an

existing two-lane expressway section, 0.8 mile

west of Shingle Springs. The project involves

constructing interchanges at .Missouri F'lat,

Greenstone and Pondorosa Roads, t'stimated

cost, $7,700,000, of which $4,700,000 will be

budgeted in the 1967-68 fiscal year.

Rights-of-way on various state highway

routes—$250,000.

Glenn County

Rights-of-wa>' on various state highway

routes—$150,000.

Lassen County

Replace substandard timber bridges across

Meadow Channel and Willow Creek on

Route 139, approximately 17 miles north of

Susanville, with wider concrete structures.

Estimated cost, $60,000.

Rights-of-way on various state highway

routes—$111,000.

Modoc County

Grade a portion of Route 139 on new align-

ment between Route 299 near Camby and
8.2 miles northerly, and pave the northerl>-

2.2 miles as the first stage of two-lane express-

wa>- construction. Estimated cost, $1,430,000.

Rights-of-way on various state highwa>
routes—$39,000.

Nevada County

Construct portions of Route 49 on im-
proved alignment between 1.5 miles north
of the South Fork Yuba River and North
San Juan. Elstimated cost, $100,000.

Rights-of-way on various state highway
routes—None.

Placer County

Construct paired safety roadside rests on
the Interstate 80 Freeway at Gold Run and
install water, comfort facilities and picnic

tables. Estimated cost, $229,000.

Landscape the Douglas Boulevard Inter-

change on the Interstate 80 Freeway in Rose-
ville. Estimated cost, $170,000.
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Rights-of-way on various state highway

routes—5705,000.

Plumas County

Construct a two-ianc expressway on Route

56 between Chester and 6.9 miles easterly.

The project involves constructing a safety

roadside rest at the top of Johnson Grade,

overlooking Lake .\lnianor. I'.stiniated cost,

51.000,000.

Rights-of-way on various state highway

routes—5211,000.

Sacramento County

Construct the eight-lane Interstate 5 Free-

way between J Street in Sacramento and the

future Interstate 880 Freeway near San Juan

Road, and extend this route as a six-lane free-

way from this point to Route 99 at Bayou
Way, a total distance of approximately seven

miles. This freeway section will connect with

inital two-lane expressway construction in

progress on Interstate 5 westerly to F.lkhorn.

The project involves constructing a north-

bound on-ramp from L Street in Sacramento

to this freeway, an interchange at J-I Streets

to serve the I Street Bridge and the Old
Sacramento Historic Project area, an inter-

change at Richards Boulevard, paired free-

way bridges across the .\merican River, plus

interchanges at Garden Highway, West El

Camino .Avenue extended. Interstate 880, Del

Paso Road and Route 99. Fstimated cost,

527,636,000, of which 59,224,000 will be bud-

geted in the I967h58 fiscal year. .\ total of

53,000,000 was budgeted in the I965h56 fiscal

year for the construction of the bridges

across the .-Xmerican River and the inter-

change at Richards Boulevard.

58,360,000 to complete the financing of the

Interstate 80 (W-X Street) Freeway in Sac-

ramento between Fifth Street and .Alhambra

Boulevard, a distance of 1.8 miles. Estimated
cost, 517,560,000, of which 59,200,000 was
budgeted in the 1965-66 fiscal year. This
project will complete freeway construction

on Interstate 80 from Jefferson Boulevard
in Yolo County through the City of Sacra-

mento.

51,050,000 to complete the construction of

the interchange between the Interstate 80

and US 50 Freeways at the intersection of

W-X and 29th and 30th Streets in Sacra-

mento, with connections to 34th Street.

Landscape the Interstate 80 Freeway be-

tween P and E Streets in Sacramento, a dis-

tance of 0.9 mile. Estimated cost, 5110,000.

Rights-of-way on various state highway
routes—513,355,000.

Shofta County

Extend frcewa>' construction in progress

on Interstate 5 (between .Anderson and two
miles north of Redding) another 16.1 miles

northerK to three miles north of O'Brien,

connecting to freeway construction in prog-

ress to the Sacramento River Bridge at .Ant-

ler. The first 3.5 miles to Shasta Dam Boule-

vard (Route 151) will have six lanes and the

remainder four. North of the Pit River

Bridge, work will consist of constructing

two lanes to carry northbound traffic and

reconstructing and widening the existing

two-lane highway for southbound traffic.

The project involves constructing inter-

changes at Oasis Road, Pine Grove, Shasta

Dam Boulevard (Route 151), .Mountain Gate,

Fawndale Road, Bridge Bay, Turntable Bay
and O'Brien, and safety roadside rests one

mile north of the Pit River Bridge and 1.5

miles south of O'Brien, overlooking Shasta

Lake. It also involves constructing truck

climbing lanes on steep uphill grades. Widen-
ing of the Pit River Bridge is in progress

under previous financing. Estimated cost,

514,330,000, of which 55,830,000 will be bud-

geted in the 1967-68 fiscal year.

51,550,000 to complete the financing of the

four-lane Interstate Freeway between 1.9

miles north of O'Brien and the south end

of the Sacramento Bridge at .Antler, a dis-

tance of 4.6 miles. The project involves con-

structing an interchange with county roads

at Salt Creek. Estimated cost, 54,650,000,

of which 53,100,000 was budgeted in the

1965-66 fiscal year.

Widen the Sacramento River Bridge at

.Antler on Interstate 5 to provide a median
divider between opposing traffic lanes. Esti-

mated cost, 5300,000.

Construct channelization on Route 299 at

Old Oregon Trail Road, approximately 2.5

miles east of Interstate 5 at Redding. Esti-

mated cost, 5100,000.

Landscape the Route 299 Free\^a\' be-

tween Liberty Street in Redding and the

Interstate 5 Freeway, a distance of 1.5 miles.

Estimated cost, 566,000.

Widen Placer Street (Federal .Aid Sec-

ondar\' Route 1393) to two lanes of an

eventual four-lane highway between Wis-
consin .Avenue and San Francisco Street in

Redding as an urban extension project, a

distance of 0.9 mile. Estimated cost, 5151,-

000 of which the state will pay 575,500 and
Redding the balance.

Rights-of-way on various state highwa\

routes—5554,000.

Sierra County

Reconstruct Route 49 betucen 1.3 and
5.2 miles east of Sierraville. Estimated cost,

5180,000.

Widen portions of Route 49 and improve
drainage between Yuba Pass and 1.6 miles

west of Route 89. Estimated cost, 5100,000.

Rights-of-way on various state highway
routes—None.

Siskiyou County

Construct the four-lane Interstate 5 Free-

way between 11.1 miles north of Yreka and
Bradley-Henley Road, a distance of 3.3

miles. The project involves constructing

paralleling freeway bridges across the Klam-
ath River, and a third bridge to connect the

existing highway, north of the river, with

a future safety roadside rest which will be

constructed on the river's south bank. Esti-

mated cost, 56,300,000, of which 53,300,000

will be budgeted in the 1967-68 fiscal year.

Construct two bridges to carry the future

Interstate 5 Freeway traffic across the South-

ern Pacific Company's railroad tracks near

the Weed .Airport and at Granada. Esti-

mated cost, 5885,000.

Rights-of-wa>' on various state highway
routes—51,483,050.

Sutter County

Replace a mile-long timber bridge on

Route 113 across the Sutter B>pass north of

Knights Landing with a wider concrete

structure, and construct about one mile of

approaches. Estimated cost, $1,810,000.

Rights-of-«a>' on various state highwa\-

routes—5450,000.

Tehama County

Replace a substandard timber bridge on

Route 36 across the North Fork Deer Creek,

approximately one mile west of Route 32

west of Chester, with a wider, steel struc-

ture on new alignment, and construct 0.9

mile of two-lane expressway approaches.

Estimated cost. 5480,000.

Lengthen the Burch Creek Bridge on
Route 5, approximately 0.4 mile south of

Corning, prior to the relinquishment of this

highway section to the county upon com-
pletion of the Interstate 5 Freeway, now
under construction. Estimated cost, S80,0(X).

Rights-of-way on various state highway

routes—561,500.

Trinity County

Grade a portion of the counts' route be-

tween Weaverville and Etna via Scotts

Mountain (Federal .Aid Secondary Road
189) on new alignment from Coffee Creek

to 5.8 miles northerly, and pave the first 2.8

miles, as the first stage of two-lane express-

way construction. This entire route will

eventually be constructed to expressway

standards as Route 3 in the state system of

scenic highways. Estimated cost, $1,650,000.

5130,000 to complete the financing for

widening and surfacing Bramlot and Cold

Creek Roads, newly acquired in the state

highway system to carry Route 36 on im-

proved alignment, between Dubakella .Moun-

tain Road and 4.5 mile west of the Shasta

county line, a distance of 9.6 miles. The
1964-65 fiscal year budget contained $200,-

000 for this project.

Rights-of-way on various state highway
routes—577,000.

Yolo County

Rights-of-way on various state highway
routes—51,450,C)00.

Yuba County

Construct the initial two lanes of an

eventual four-lane freeway on Route 70 be-

tween Bear River and just south of Mc-
Gowan Road, south of iMarysville, and

construct a four-lane freeway from this

point to Route 65, a total distance of 8.4

miles, with interchanges at .McGowan Road
and Route 65. The project involves con-

structing almost one mile of Route 65 south

of the completed freeway to Marysville as a

four-lane divided highway. Estimated cost,

53,300,000 of which 5800,000 will be bud-

geted in the 1967-68 fiscal year.

Rights-of-way on various state highway
routes—None.
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SAN FRANCISCO BAY REGION PROJECTS

Alameda County

Construct the eight-lane Route 24 ( Grove-
Shafter) Free\va>" in Oakland between south

of 27th Street and north of 51st Street, a

distance of 1.8 miles. The project involves

constructing interchanges at 27th Street,

Interstate 580, Grove Street and 52nd Street,

and provision in the median for trains of

the Bay Area Rapid Transit District. Esti-

mated cost. 519,540,000. of which 59,740,000

will be budgeted in the 1967-68 fiscal year.

The BARTD will contribute 51,925,000 as

its share of the proiect.

Extend the eight-lane Interstate 580 Free-

way from construction in progress (at the

interchange of Interstate Routes 580 and 205,

west of San Joaquin county line) through
Altamont Pass to 0.5 mile east of \'asco

Road near Livermore, a distance of 8.5 miles.

Appro.ximately half this distance will have

wide separation between eastbound and
westbound traffic lanes. The project in-

volves constructing interchanges at Grant
Line Road, North Flynn Road and Green-
ville Road, and the reconstructing of the

Agricultural Inspection Station at Laughlin

Road. It also involves constructing a road-

side rest at the Grant Line Road Inter-

change, and truck stop facilities at the North
Flynn Road Interchange. Estimated cost,

514,500.000, of which 59,500,000 will be

budgeted in the 1967-68 fiscal year.

Landscape the Interstate 580-\Varren Bou-
levard (Route 13) Freeway Interchange at

Mills College in Oakland, plus the stretch

of Interstate 580 between I08th and Birdsall

Avenues, a distance of 4.4 miles, and along

the Warren Boulevard Freeway between
Interstate 580 and Redwood Road, a dis-

tance of 1.3 miles. Estimated cost. 5771,000.

Landscape the Interstate 580 Freeway be-

tween 0.2 mile west of 173rd Avenue and

0.4 mile west of Gabriel Court, in and near

San Leandro, a distance of 2.9 miles. Esti-

mated cost, 5300,000.

54,245,000 to complete the financing of a

budgeted project to extend the Interstate

680 Freeway 8.7 miles northerly from Route
84 near Scons Corner to construction in

progress between south of Interstate 580

and one mile nonh of the Alameda-Contra
Costa county line. The project involves

constructing interchanges at Route 84,

Sunol Road, Pleasanton-Sunol Road, X'ernal

Avenue, and twin bridges across the .Arroyo

de la Laguna. This project, together with

a project under construction between 0.9

mile north of the .\lameda-Contra Costa

count>- line and Danville, will complete the

Interstate 680 Freeway from Fremont in

Alameda County to Vallejo in Solano

County. Estimated cost, 58,360,000 of \ihich

54,115,000 had been budgeted in the 1965-66

fiscal year.

Landscape the Interstate 680 Freeway be-

tween 0.4 mile south of Interstate 580 in

Alameda County and 1 mile north of the

Alameda-Contra Costa countv' line, a dis-

tance of 3.2 miles. Estimated cost, 5380,000.

(Also listed in Contra Costa Count>-.)

Cx)nstruct an interchange on the Nimitz
Freeway (Route 17) at 66th Avenue in Oak-
land, and add one lane for northbound
traffic between 0.4 mile north of Hegen-
berger Road and High Street, to serve the

future sports arena to be built at this loca-

tion. The city will provide the necessary

rights-of-way. Estimated cost, 51,800,000.

Widen the Winton Avenue Overcrossing

on the Nimitz Freeway (Route 17) in Hay-
ward from two to four lanes, and construct

additional ramps to provide a complete

four-leaf-clover interchange. Estimated cost,

5"20,000.

Widen the Nimitz Freeway (Route 17)

from four to six lanes between 0.5 mile

south of Tennyson Road and 0.1 mile north

of Jackson Street (Route 92) in Hayward,
a distance of 1.7 miles, and construct a

median barrier in this section, extending

southerly to 0.4 mile south of Janis Avenue
in Fremont. Estimated cost, 5590,000.

.\dd ramps to the Dixon Road Over-
crossing of the Nimitz Freeway (Route 17)

in .Milpitas, Santa Clara County, and Fre-

mont, Alameda County, to convert it to a

full interchange. Estimated cost, 5205,000.

(Also listed in Santa Clara County.)

Add auxiliary lanes to the northbound
Interstate 80 Freeway between the distribu-

tion structure east of the San Francisco-

Oakland Bay Bridge in Oakland and .\shby

Avenue. 1.4 miles northerly. Estimated cost.

5765.000.

\\'iden Route 258 (Mission Boulevard) to

four lanes divided and install channelization,

curbs, gutters and parking lanes benveen
Highland Blvd. and Jackson Street (Route

92) in Hayward, a distance of 0.4 mile.

Estimated cost, 5165,000.

Construct shoulders on Route 84 between
Interstate 680 near Scotts Corner and Liver-

more, a distance of 7.2 miles. Elstimated cost,

5100,000.

Rights-of-way on various state highway
routes—56,529.000.

Contra Costa County

Landscape the Interstate 680 Freeway be-

tween 0.4 mile south of Interstate 580 in

.•\lameda County and 1 mile north of the

Alameda-Contra Costa county line, a dis-

tance of 5.2 miles. Estimated cost, 5580,000.

(.Also listed in .Alameda County.)

Resurface portions of Route 680 and
improve drainage between one mile north

of the Alameda county line and 1.6 miles

south of Sycamore X'alley Road in Dan-
ville. This highway section will be relin-

quished to the county upon completion of

freeway construction on this route. Esti-

mated cost, 558,000.

Widen Taylor Boulevard (Federal .\id

Secondary Route 1526) to four lanes di-

vided as an urban extension project berween

Morello Avenue and Ruth Drive in Pleasant

Hill. Estimated cost, 5136,800, of which the

state will pa\- 559,400 and Pleasant Hill the

balance.

Rights-of-wa\- on various state highway
routes—52,150,000.

Marin County

Resurface portions of US 101 bersveen

the Richardson Bay Bridge and Corte .Ma-

dera Creek. Estimated cost, 5275,000.

Resurface portions of L^S 101 between
0.7 mile north of .-^therton .\venue in No-
vato, .Marin County, and 0.9 mile south of

the Northwestern Pacific Company's rail-

road overhead south of Petaluma, Sonoma
County. Estimated cost, 5175,000. (Also

listed in Sonoma County.;
Rights-of-way on various state highway

routes—5720,000.

Napa County

Landscape the Route 29 Freeu ay bet\ieen

Old Sonoma Road and Napa Creek in Napa,
a distance of 1 mile, including the First

Street Interchange. Estimated cost, 5105,000.

Widen about 0.4 mile of Route 128 on
slightly improved alignment in Sage Creek
Canyon. 10 miles east of Rutherford. Esti-

mated cost, 5100,000.

Add 0.5 mile of passing lanes to Route
29 north of the summit of Mount St. Helena.

Estimated cost, 587,000.

Rights-of-way on various state high\\a\

routes—520,000.

San Francisco County

52,800,000 to complete the financing for

extending the six-lane Route 82 Freewa\'

northeasterly to the site of the Islais Creek
Interchange with the future freeway via

Hunters Point, thence northerly as the

eight-lane Route 87 Freeway to 0.1 mile

north of 18th Street, a distance of 1.4 miles.

Estimated cost, 59,500,000. of which 56,700,-

000 had been budgeted in the 1965-66 fiscal

>"ear.

Widen the James Lick .Memorial Freeway
(US 101) to eight lanes in the Army Street

area of San Francisco, and add a south-

bound auxiliary lane between the Army
Street on-ramp and the Route 82 (South-

ern) Freewa\-. Estimated cost, 51,600,000.

Landscape the Interstate 280 Freeway be-

tween Eastmoor Avenue in Daly City, San
-Mateo County, and the San Francisco count}'

line, and the Route 1 (Southern) Freeway
between its junction with Interstate 680 in

Daly City and San Jose Avenue in San
Francisco, a total distance of 2.7 miles. Esti-

mated cost, 5500,000. (.Also listed in San
Mateo County.)

Rights-of-way on various state highu a\

routes—5155,000.

San Mateo County

Construct 5.7 miles of the eight-lane Inter-

state 280 Free«a>' connecting the freeway
bridge across San .Mateo Creek, now under
construction, with construction in progress

between Larkspur Drive in .Millbrae and
San Bruno Avenue in San Bruno. The proj-

ect involves constructing a temporar}' con-
nection between the bridge and Skyline
Boulevard (Route 55) at Bunker Hill Drive,
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and interchanges at Haync Road, Trousdale

Drive, Millbrac Avcnue-Hillcrcst Boulevard,

and Larkspur Drive, and a safety roadside

rest for northbound traffic iust nonh of the

bridge. Estimated cost, $8,800,000, of which

53,900,000 will be budgeted in 1967-68 fiscal

year.

Construct 2.5 miles of the eight-lane Inter-

state 280 Freeway berween O.I mile south of

U'oodside Road (Route 114) and 0.1 mile

north of Rayniundo Drive at Canada Road

in \V'ot)dsidc. The project involves con-

structing an interchange at W'oodside Road

and another at Farm Hill Boulevard ti) serve

the future South County Campus of the

College of San .Mateo. Estimated cost, S5,-

380,000, of which 51,000,000 will be budgeted

in the 1967-/')8 fiscal year.

S1,805,(XX) to complete the financing for

constructing the eight-lane Interstate 280

P'reeway between Eastmoor .\venue in Daly

Cit>' and 0.5 mile south of .\rroyo Drive

west of South San Francisco, a distance of

3.3 miles, with interchanges at Westborough

Boulevard, the future Hickey Boulevard

I'xtension at Collins Avenue, and the future

Route 1 Freeway. Estimated cost, 510,430,-

(XK), of which 58,625.000 had been budgeted

in the 1965-66 fiscal year.

5896,000 to complete the financing of

rough grading portions of the eight-lane

Interstate 280 Freeway between Summit
Drive in Hillsborough and Larkspur Drive

in Millbrae, and constructing an eight-lane

freeway on this route between Larkspur

Drive and 0.3 mile south of future Route
186 near San Bruno Avenue in San Bruno,

uith interciiangcs at Skyline Boulevard

(Route 35) and Junipero Scrra Boulevard,

a distance of 2.2 miles. Estimated cost,

56,896,000, of «hich 56,000,000 had been

budgeted in the 1965-66 fiscal year.

Landscape the Interstate 280 Freeway be-

tween Eastmoor .\vcnuc in Daly City, San
Mateo County, and the San Francisco county
line, and the Route I (Southern) Freeway
between its junction with Interstate 280 in

Daly Cin,- and San Jose .Avenue in San
I'rancisco, a total distance of 2.7 miles. Esti-

n)ated cost, 5500.000.

Extend the four-lane Route 92 (19th

.Vvenue) Freeway 2.3 miles westerly to the

site of an interchange with the future Inter-

state 280 Freeway at Ralston .Avenue west
of Belmont, with interchanges at West Hills-

dale Boulevard, Monterey Street Extended,
and Ralston .\venue-Polhemus Road, and
construct 2,1 miles of this freeway on
Brewer Island between cast of Marina La-
goon and the San Mateo-Hayward Bridge,

with an interchange at Foster City Boule-
vard. Route 92 traffic will use 19th .\venue
between the eastern end of the existing free-

way at Grant Street and South Norfolk
Street pending future freeway construction.

The project involves construction of a tem-
porary connection to South Norfolk Street

in San .Mateo, including a bridge that will

serve a future frontage road across .Marina
Lagoon. .Also involved is the addition of

ramps on the nearby Bayshore (US 101)

Freeway at East Hillsdale Boulveard in San

.Mateo to provide a full four-leaf-clover in-

terchange. Estimated cost, 56,590,000, of

which the state will pay 56,500,000 (52,000,-

000 in the 1967-68 fiscal year) and the

county the balance.

Resurface and construct shoulders on Sky-
line Boulevard (Route 35) between 0.3 mile

north of Crystal Springs Road in San Bruno
and Route 1 in Daly City, a distance of 5.2

miles. Estimated cost, 5300,000.

Landscape portions of the Route 1 Free-

way between 0.5 mile south of Sharp Park

Road and 0.4 mile north of .Manor Drive in

Pacifica. Estimated cost, 5250,000.

Resurface La Honda Road (Route 84)

between La Honda and 6.2 miles westerly.

Estimated cost, 5175,000.

Rights-of-way on various state highway
routes—54,350,000.

Santa Clara County

51,782,000 to complete the financing for

extending the six-lane Interstate 280 Free-

way 1.9 miles westerly from Stelling Road
in Cupertino to 0.6 mile west of Foothill

Boulevard (.Mountain \'iew-Stevens Creek
Road) with interchanges at Route 85 and
Foothill Boulevard, and twin bridges across

Stevens Creek. Estimated cost, 54,233,000, of

which 52,317,000 had been budgeted in the

1965-66 fiscal year. Santa Clara County has

contributed 5134,000 toward the project.

.\dd ramps to the Dixon Road Overcross-
ing of the Nimitz Freeway (Route 17 in

Milpitas, Santa Clara County, and Fremont,
Alameda County, to convert it to a full

interchange. Estimated cost, 5205,000. (.\lso

listed in .\lameda County.)

.\dd a southbound lane in the median of

the Route 17 Freeway between Hamilton
.\venue in Campbell and Interstate 280 in

San Jose, a distance of 1.8 miles. Estimated
cost, 5126,000.

Construct a pedestrian overcrossing of the

Route 17 Freeway between W'estficld Drive
in San Jose and Downing Avenue in Camp-
bell. Estimated cost, 564,000, of which the

state and San Jose will share equally.

Landscape the Route 85 {Stevens Creek)
Freeway between Homestead Road in Cu-
pertino and the Bayshore (US 101) Free-

way, and the Route 237 Freeway between
El Camino Real (Route 82) in Mountain
X'iew and 0.2 mile north of the Southern
Pacific Company's railroad tracks, a total

distance of 6.4 miles. Estimated cost, 5550,-

1)00.

Complete the landscaping of the inter-

change between the Bayshore (US 101)

Freeway and the Oregon Exprcssway-Em-
barcadcro Road in Palo Alto. listimated cost,

598,000.

Tree and functional planting on the Bay-
shore (US 101) Freeway between south of

Mathilda .-Vvenue in Sunnyvale and .Mata-

dero Creek in Palo .\lto, a distance of six

miles. Estimated cost, 554,000.

Resurface portions of the US 101 Freeway
between San .\ntonio Street and Silver

Creek in San Jose. Estimated cost, 550,000.

Construct the San Tomas Expressway
(Federal .\id Secondary Route 1010) as a

four-lane divided highway on new align-

ment as an urban extension project between
the Bayshore Freeway (US 101) and Forbes
-•Vvenue near San Jose. Estimated cost, 56,-

180,000, of which the state will pay 5625,000

and the City and County of Santa Clara

the balance.

Construct the San Tomas Expressway
(Federal .\id Secondary Route 1010) as a

four-lane divided highway on new align-

ment as an urban extension project between
Budd .\venue and Camden .\vcnue at the

Los Gatos Freeway near San Jose, a distance

of 0.6 mile. Estimated cost, 51,390,000, of

which the state will pay 5695,000 and Camp-
bell and Santa Clara County the balance.

Widen Homestead Road (Federal .\id

Secondary Route 1004) to the initial four

lanes of an ultimate four-lane divided high-

way as an urban extension project between
the Lawrence Expressway and Kcnnewick
Drive near Cupertino, a distance of 2.7 miles.

Estimated cost, 5860,(K)0, of which the state

w ill pay 5430,000 and Cupertino, Sunnyvale,

Santa Clara and Santa Clara County the

balance.

Rights-of-way on various state highwa\-

routes—522,877,000. '

i

Santa Cruz County

Construct an interchange and frontage

roads on the four-lane Route 1 Expressway
at Rio del ,Mar Boulevard in the .\ptos area.

Estimated cost, 5700,000.

Widen and add shoulders to Route 152

between the northeast city limit of Watson-
ville and Casserly Road, 2.4 miles north-

easterly. Estimated cost, S305,(X)0. of which
the state will pay 5235,000, and the county
the balance.

Extend Green X'alley Road (Federal .Aid

Secondary Route 1270) as a rwo-lane facility

of an ultimate four-lane divided highway,

an urban extension project, between existing

Route I and the new Route 1 Freeway in

V\'atsonville, a distance of 0.3 mile. Esti-

mated cost, 570,000, of which the state will

pay 555,000 and Watsonville the balance.

Rights-of-way on various state highway
routes—550,000.

Sonoma County

Construct interchanges on US 101 at Col-

lege ,\vcnue and at 3rd-4th-5th Street, and
an undercrossing at 9th Street, in Santa

Rosa to complete the conversion of this

route from expressw ay to full freeway stand-

ards bctw een north of Healdsburg and south

of Petaluma. Estimated cost, 53,809,000.

Landscape the US 101 Freeway between
Edwards .\venue and the .Mendocino .Ave-

nue Overcrossing in Santa Rosa, a distance

of 1.4 miles. The project involves landscap-

ing the Steele Lane Interchange. Estimated

cost, 595,000.

Install underdrains at various locations on
Route I (Shoreline Highway) between Fort

Ross and Stewarts Point. Estimated cost,

5100.000.

Rights-of-way on various state highway
routes—510.000.'
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CENTRAL COASTAL COUNTIES PROJECTS

Monterey County

Construct a four-lane freeway on Route
1 between Vie'io Road at the south city

liniit of Monterey and Fort Ord, a distance

of 6.7 miles, with interchanges at .Munras

Avenue, Aguaiito Road, Route 68, Casa

Verde Avenue, Del Monte Avenue, Hum-
boldt Street and Fremont Street. Estimated

cost, $10,000,000, of which 52,600,000 will

be budgeted in the 1967-68 fiscal year.

Construct a four-lane freeway on US 101

between one mile south of King City and

one mile north of the Salinas River, a dis-

tance of ?.l miles, as a bypass of King City.

The project involves constructing inter-

changes at First Street, Canal Street, Broad-

way and Jolon Road, and replacing a narrow

steel bridge carr>'ing southbound traffic

across the Salinas River with a wider con-

crete structure. Estimated cost, $4,200,000,

of which $1,700,000 will be budgeted in the

1967-68 fiscal >-ear.

Tree and functional planting along the

US 101 Freeway between Sherwood Drive

Overcrossing in Salinas and 0.5 mile south

of Espinosa Road, a distance of 3.3 miles.

Estimated cost, $10.>,000.

Rights-of-way on various state highway
routes—$2,280,000.

Son Benito County

Extend the initial two lanes of an ultimate

four-lane expressway on Route 156 from

2.3 miles north of Hollister another 5.1

miles northerly to the Santa Clara county

line. The project involves constructing

bridges across Tequesquito Slough and Pa-

checo Creek. Estimated cost, $1,250,000.

Reconstruct and widen Route 25 on new
alignment between 0.7 mile south of the San

Benito River and 5 miles northerly, approxi-

mately 16 miles south of Hollister. Estimated

cost, $915,000.

Replace a narrow timber bridge on Route

25 across Willow Creek, 22 miles south of

Hollister, with a wider, concrete structure

on improved alignment and construct ap-

proaches. Elstimated cost, $80,000.

Rights-of-way on various state highway

routes—$205,000.

San Luis Obispo County

Extend the initial two lanes of the ulti-

mate four-lane Route I (Cambria Bypass)

F.xpressway 5.9 miles northerly between 0.6

mile south of San Simeon Creek and 0.5

mile north of San Simeon. The project in-

\olves widening a bridge across San Simeon
Creek. Estimated cost, $1,500,000.

Reconstruct the base and pavement of

ramps to and from US 101 in the Cit>' of

San Luis Obispo north of the Marsh Street

Interchange. Estimated cost, $160,000.

Tree and functional planting on portions

of US 101 between 0.4 mile south of the

US 101-Route 1 Interchange in Pismo Beach
and 0.1 mile north of Marsh Street in San
Luis Obispo. Estimated cost, $115,000.

Replace a narrow steel truss bridge on
Route 227 across the East Fork Pismo Creek,

north of Arroyo Grande with a wider, con-
crete structure. Estimated cost, $90,000.

Rights-of-way on various state highway
routes—$480,000.

Santa Barbara County

Re\ ise an interchange at Santa Monica
Road west of Carpinteria and construct in-

terchanges at the cast and west ends of

Padaro Lane and at Evans Avenue near

Summerland to convert five miles of US
101 from expressway to full freeway stand-

ards. Estimated cost, $2,900,000.

Construct an interchange on US 101 at

Clark Avenue, six miles south of Santa

Maria, as part of a continuing program to

convert this route to full freeway standards.

Estimated cost, $700,000.

Widen Fairview Avenue in Goleta across

the US 101 Freeway and the Southern

Pacific Company's railroad tracks from two
to four lanes. E.stimated cost, $460,000.

Tree and functional planting along the

US 101 Freeway between 0.7 mile south of

the Santa Ynez River and 0.7 mile north of

Buellton, a distance of 1.8 miles. Estimated

cost, $120,000.

Construct the initial two lanes of the ulti-

mate four-lane Route 246 Expressway be-

tween 0.6 mile west of Santa Rosa Creek
and 3.5 miles west of Buellton, a distance

of 2.8 miles. Estimated cost, $1,120,000.

Widen Route 1 from two to four lanes

between Pine Avenue in Lompoc and 0.7

mile north of the Santa Ynez River, a dis-

tance of 2.1 miles. The project includes

constructing a two-lane bridge for south-

bound traffic across the Santa Ynez River.

Estimated cost, $1,000,000.

Landscape the Route 217 (Ward Memo-
rial) Freeway between 0.5 mile north of the

University of California Campus at Santa

Barbara and US 101, five miles north of the

City of Santa Barbara, a distance of 2.5

miles. Estimated cost, $170,000.

Rights-of-way on various state highway
routes—$845,000.

Ventura County

Construct the four-lane Route 23 Free-

way between Hillcrcst Drive in Thousand
Oaks and Tierra Rejada Road, 6.7 miles

northerly, with interchanges at Hillcrest

Drive, Janss Road, Avenue de Las Arboles,

Olson Road and Tierra Rejada Road. Esti-

mated cost, $10,000,000, of which $8,000,000

will be budgeted in the 1967-68 fiscal year.

Construct an interchange on the Ventura
Freeway (US 101) at Lynn Road west of

Thousand Oaks. Estimated cost, $900,000.

Construct access roads from private prop-

erties to the Rice Road and Rose Road
interchanges on the Ventura Freeway (US
101), which together with a beginning 2.8-

mile freeway project near Montalvo, will

complete the conversion of this route from
expressway to full freeway standards be-

tween the Conejo Summit and the City of

Ventura. Estimated cost, $50,000.

Landscape and install functional planting

on the Route 126 (Santa Paula) Freeway
ber\veen 0.1 mile west of Wells Road (Route

118) at Saticoy and 0.7 mile east of Santa

Paula, a distance of 8.5 miles, and construct

a landscape maintenance building on Har-
vard Street (existing Route 126) near 10th

Street in Santa Paula. Estimated cost,

$363,000.

Widen Vineyard Avenue (Route 232)

from two to four lanes between Oxnard
Boulevard (Route 1) and the Ventura Free-

way (US 101) near Oxnard, a distance of

0.4 mile. Estimated cost, $200,000.

Rights-of-way on various state highway

routes—$6,000,000.

SAN JOAQUIN VALLEY AND CENTRAL MOUNTAIN COUNTIES PROJECTS

Alpine County

Clear and grade portions to extend the

two-lane Route 4 Expressway now uiider

construction 2.6 miles easterly to 3.2 miles

east of the Calaveras county line. Addi-
tional grading and paving will be financed

by subsequent budgets. Estimated cost, $250,-

000.

Rights-of-way on various state highway
routes—$20,000.

Amador County

Construct a two-lane expressw ay on Route
16 between 0.1 mile west and 3.8 miles east

of the Sacramento-Amador county line.

Estimated cost, $800,000. (Also listed in

Sacramento County.)

Rights-of-way on various state highway

routes—$137,000.

Calaveras County

Rights-of-wa>' on \-arious state highway
routes—$10,000.

Fresno County

Extend the grading and structures project

now underway on the Interstate 5 (West-
side) Freeway, between the .Merced county

line and 20.7 miles southeasterly, another

45.5 miles to the Kings county line. The
project involves constructing interchanges

at Lassen Avenue, Jayne Avenue, Route 198,

Fresno-Coalinga Road, Route 33 and Kamm
Avenue. Estimated cost, $8,620,000, of which

$2,240,000 will be financed in the 1967-68

fiscal year.

Reconstruct Route 33 on new alignment

as a two- and four-lane conventional high-

way between Laguna Canal in Fresno

County and 0.1 mile north of Dos Palos in

Merced County, a distance of 5 miles. The
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section within the city will be four-laned.

Estimated cost, S925.0OO, of which the state

will pay 5908,000, and the city the balance.

(Also listed in Merced County.)

Landscape the US 99 Freeway between

Kern Street and 0.1 mile northwest of

Thome .Avenue in Fresno, a distance of 1.4

miles. Estimated cost, 585,000.

Rights-of-way on various state highwa\-

routes—53.032,000.

Inyo County

Extend the recently completed recon-

struction of Route 168 on improved align-

ment another 6.9 miles westerly from 0.5

mile west of the Southern California Edison
Company's Powerplant No. 3 west of Bishop

to Camp Sabrina. Estimated cost, 52,000,-

000.

Widen, reconstruct and improve drainage

on Route 190 in Death X'alley between 3.9

and 6.1 miles east of Stovepipe Wells. Esti-

mated cost. 8100,000.

Rights-of-way on various state highway
routes—$200,000.

Kern County

Construct the four-lane Interstate 5 (West-
side) Freeway between 0.4 mile south of
Lerdo .\venuc, west of Shafter, and 0.4

mile north of Route 46, east of Lost Hills,

a distance of 11.3 miles. The project in-

volves constructing interchanges at Lerdo
.Avenue and Route 46, and a bridge across
the Kern River Flood Canal. Estimated
cost. 56,000,000.

.\dd one lane to the northbound road-
way and reconstruct and widen the south-
bound roadway of US 99 between Cawelo
and 1.4 miles south of Route 46, a distance
of 7 miles, and construct interchanges at

Kimbcrliiia Road and Merced Avenue, to
convert this route from four-lane express-
way to six-lane freeway standards. Esti-

mated cost. S3.380.000.

Construct interchanges on US 99 at San-
drini Road and f?erring Road, north of
Wheeler Ridge, to complete the conver-
sion of this route from expressway to full

freeway standards between Bakersfield and
the Los .Angeles countv line. Estimated cost,

5843,000.

Plant trees along the US 99 Freeway and
Oleander bushes in the median as a head-
light screen between Minkler Spur near the
north edge of Bakersfield and Cawelo, a

distance of 8.7 miles. Estimated cost, $57,-
000.

Pave the four-lane .Antelope Valley (Route
14) Freeway between .Avenue I and 0.4

mile north of the Kern county line, a dis-

tance of 8.4 miles. Grading and structures
were financed in the 1965-66 fiscal year.
Estimated cost, 54,400,000. (Also listed in

I.OS .Angeles County.)

Extend the four-lane Route 14 (.Antelope
X'alley) Freeway 4.9 miles northerly be-
rucen the Los .Angeles-Kern county line

.ind 1.9 miles north of Rosamond. The proj-
ect involves constructing an interchange at

Rosamond .Avenue. Estimated cost, 52,280 -

000.

Grade for the future Route 178 Express-
\\a>' between one-quarter mile west of
Borel Powerhouse and 1.1 miles easterly.

The project involves constructing a bridge
across the Kern River. Estimated cost,

51,325,000.

Resurface Route 58 between 1.2 miles west
of Tehachapi and 12 miles easterly to Cam-
eron Road. Estimated cost, 5300,000.

Rights-of-way on various state highwa>'
routes—$2,132,000.

Kings County

Rights-of-way on \arious state highway
routes—5145,000.

Madera County

Construct two additional lanes for west-
bound traffic on Route 152 to convert this

highway to four-lane freeway and express-

way standards between 0.8 mile west of the

Merced-Madera county line and 0.6 mile
west of County Road 10 in Madera County,
a distance of 7.3 miles. The project involves

constructing an interchange with Route 59
at the county line. Estimated cost, 51,650,-

000. (Also listed in .Merced County.)

Right-of-wa>- on various state highwa>-
routes—$40,000.

Mariposa County

Construct a two-lane expressway on
Route 49 between 0.7 mile west of Usona
Road and 0.1 mile west of Allred Road, a

distance of 5.2 miles, approximately 3.5 miles
southeast of Mariposa. The project includes
constructing a bridge across the West Fork
Chowchilla River. Estimated cost, SI.685,-

000.

Construct 5.4 miles of Route 132 on new
and improved alignment between 0.5 mile
west of the Tuolumne-Mariposa county line

and 4.1 miles west of Coulterville. Estimated
cost. $1,180,000. (Also listed in Tuolumne
County.)

Reconstruct 0.2 mile of Route 140 to ease
a curve, approximately two miles northeast
of Midpines. Estimated co.st, S90,(X)0.

Rights-of-way on various state highwa>-
routes—None.

Merced County

51,992,000 to complete the financing for
extending the four-lane Interstate 5 (West-
side) Freeway construction, now ncaring
completion in Merced County between
Route 152 west of Los Banos and 2.8 miles
north of Route 33, southwest of Gvistine,

another 36.1 miles northerly through Stanis-
laus County to the San Joaquin county line.

The project involves constructing inter-

changes at Sullivan, Stuhr, Fink-Ward, Del
Puerto Canyon and Ingram Creek Roads,
and bridges across the Delta-.Mendota Canal.
10 creeks and the California .Aqueduct.
Roadside safety rests are being provided on
each side of the freeway just south of the
San Joaquin county line. .A vista point is

being constructed for southbound traffic

approximately 1.5 miles south of Orcstimba
Creek, and for northbound traffic at Salado
Creek in Stanislaus (;;ounty. Estimated cost,

517,443,000, of which $15,240,000 had been

budgeted in the 1965-66 fiscal year. The
Department of Water Resources has con-
tributed 5211,000 of the overall cost. (.Also

listed in Stanislaus Q)unty.)
Construct two additional lanes for west-

bound traffic on Route 152 to convert this

highwaj' to four-lane freeway and express-
way standards betw een 0.8 mile west of the
.Merced-Madera county line and 0.6 mile
west of County Road 10 in Madera County,
a distance of 7.3 miles. The project involves

constructing an interchange with Route 59

at the county line. Estimated cost, 51,650,000.

(Also listed in Madera County.)
Extend the four-lane Route 152 Express-

way 2.6 miles easterly to near the west city

limit of Los Banos. and w iden an additional

I mile within the city from two to four
lanes. E.stimated cost. S690.000.

Reconstruct Route 33 on new alignment
as a two- and four-lane conventional high-
way between Laguna Canal in Fresno County
and 0.1 mile north of Dos Palos in Merced
County, a distance of five miles. The section
within the city will be four-laned. Estimated
cost. S923.000. of which the state will pay
5908,000. and the city the balance. (.Also

listed in Fresno County.)

Rights-of-way on various state highway
routes—51,298,000.

Mono County

Rights-of-way on various state highway
routes—530,000.

Son Joaquin County

Construct Interstate 5 as an eight-lane free-

way between Stockton Channel in Stockton
and Country Club Boulevard, 1.7 miles north-
erly, and as a six-lane freeway between this

point and .March Lane, 1.5 miles farther

north. This project involves constructing a

bridge to carry Weber .Avenue across re-

located Mormon Slough and the substruc-
tures of the future paired Interstate 5 Free-
way bridges across Stockton Channel. It also

involves constructing interchanges at Persh-
ing .Avenue, .Mount Diablo Boulevard, Coun-
try Club Boulevard-Telegraph .Avenue, and
.March Lane. The construction of paired
bridges and approaches across Smith's Canal
and the Calaveras River was financed in the
1965-66 fiscal year budget. Estimated cost,

512,290,000, of which 54,905,000 will be fi-

nanced in the 1967-68 fiscal year.

Widen Route 132 from 28 to 40 feet b\

constructing shoulders between Welty Road
in San Joaquin Count\- and the west city

limit of Modesto at Carpenter Road, Stanis-

laus County, a distance of 14.3 miles. Esti-

nuued cost, 5700,000. (.Also listed in Stanis-

laus County.)

Reconstruct portions of Charter Way
(Route 4) in Stockton between Center and
B Streets, a distance of 1.5 miles. Estimated
cost. 5150.000.

Rights-of-way on various state highway
routes—54,653.000.

Solano County

Reconstruct West Texas Street (Route 12)

between Pennsylvania .Avenue and Washing-
ton Street in F'airfield. a distance of 0.5 mile,
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ind replace the traffic signals at Union Ave-

lue, Madison Street, Webster Street and

Pennsylvania Avenue. Estimated cost, $170,-

X)0, of which the state will pay $140,000, and

:he city the balance.

Construct 1.8 miles of the four-lane Route

i7 freeway approaches to the Napa River

Bridge, with interchanges at Walnut Street

on Mare Island and Wilson Street near the

west city limit of Valleio. Construction of

the bridge was financed in previous fiscal

years. Estimated cost, $1,312,000.

Install trees and functional planting on the

Interstate 80 Freeway between 3.0 and 6.7

miles east of Vacaville. Estimated cost,

$89,000.

Rights-of-way on various state highway

routes—$75,000.

Stanislaus County

Widen Route 132 from 28 to 40 feet by

constructing shoulders between Welty Road

in San Joaquin County and the west city

limit of Modesto at Carpenter Road, Stanis-

laus County, a distance of 14.3 miles. Esti-

mated cost, $700,000. (Also listed in San

Joaquin County.)

Los Angeles County

Extend the eight-lane Interstate 5 Freeway

northerly from Castaic Creek, south of Cas-

taic, to construction in progress at the sum-

mit of the Five .Mile Grade, a distance of

approximately 11 miles. The project involves

constructing interchanges at Hasley Canyon

Road, Parker Road and Violin Canyon

Road, and a bridge across Castaic Creek.

Elstimated cost, $17,000,000, of which $8,-

400,000 will be budgeted in the 1967-68

fiscal year.

$9,000,000 to complete the financing for

grading the future eight-lane Interstate 5

Freeway between 6.8 miles north of Parker

Road at Castaic and approximately 15 miles

south of the Kern county hne, a distance of

12.4 miles. Estimated cost, $31,700,000, of

which $22,700,000 had been budgeted in the

1965H56 fiscal year.

$1,800,000 to complete the financing for

constructing the eight-lane Interstate 5 Free-

way between 6.8 miles south and 0.6 mile

north of Route 138; and for constructing a

four-lane freeway on Route 138 from the

Interstate 5 Freeway to 2.1 miles easterly

of Interstate 5. The project involves con-

structing interchanges with Quail Lake and

Hungr>- Valley Roads and Route 138. Esti-

mated cost, $8,800,000, of which $7,000,000

had been budgeted in the 1965-66 fiscal year.

Construct an interchange on the Interstate

5 (Golden State) Freeway at McBean Park-

way (former De Witt Canyon Road), west

of Saugus. Estimated cost, $400,000.

Landscape portions of the Interstate 5

(Santa Ana) Freeway bet^veen Carmenita

Road in Norwalk and 0.2 mile north of

Florence Avenue at the border of Downey

and Santa Fe Springs. Estimated cost,

$357,000.

Realign Route 132 at Hazel Dean Road

to ease curves, between 2.9 and 3.4 miles east

of Waterford. Estimated cost, $75,000.

$1,992,000 to complete the financing for

extending the four-lane Interstate 5 (West-

side) Freeway construction, now nearing

completion in .Merced County between

Route 152 west of Los Banos and 2.8 miles

north of Route 3 3, southwest of Gustine,

another 56.1 miles northerly through Stanis-

laus County to the San Joaquin county line.

The project involves constructing inter-

changes at Sullivan, Stuhr, Fink-Ward, Del

Puerto Canyon and Ingram Creek Roads,

and bridges across the Delta-.Mendota Canal,

10 creeks and the California Aqueduct. Road-

side safety rests are being provided on each

side of the freeway just south of the San

Joaquin county line. A vista point is being

constructed for southbound traffic approxi-

mately 1.5 miles south of Orestimba Creek,

and for northbound traffic at Salado Creek

in Stanislaus County. Estimated cost, $17,-

443,000, of which $15,240,000 had been bud-

geted in the 1965-66 fiscal year. The Depart-

ment of Water Resources has contributed

$211,000 of the overall cost. (Also listed in

Merced County.)

LOS ANGELES REGION PROJECTS

Replacing a pedestrian crossing under the

Interstate 5 (Santa Ana) Freeway with a

pedestrian overcrossing at Eastern Avenue

in the East Los Angeles area, and attaching

a directional sign. Estimated cost, $90,000,

of which the state will pay $80,000, and the

county the balance.

$3,391,000 to complete the financing for

adding auxiliary lanes to the Interstate 5

(Golden State) Freeway between 0.1 mile

north of Colorado Boulevard in Los Angeles

and 0.2 mile south of Western Avenue in

Glendale; for completing the interchange

between the Interstate 5 (Golden State)

Freeway and the Route 134 Freeway in Los

Angeles; and for constructing the eight-lane

Route 134 Freeway easterly from this inter-

change across the Los Angeles River to 0.2

mile east of San Fernando Road in Glen-

dale. The project involves constructing an

interchange between the Route 134 Freeway

and San Fernando Road. Estimated cost

$8,391,000, of which $5,000,000 had been

budgeted in the 1965-66 fiscal year.

Extend the eight-lane Route 134 Freeway

(between its interchange with Interstate 5

and 0.2 mile east of San Fernando Road in

Glendale) 2.9 miles easterly to the east city

limit of Glendale, and construct 0.4 mile

of embankment easterly from this point for

future freeway construction. The project

involves constructing interchanges at San

Fernando Road, Pacific Avenue, Central

Brand Avenue, and Glendale Avenue, and

portions of the interchange with the future

Route 2 Freeway.

Modify traffic signals, highway lighting

and channelization on Colorado Boulevard

(Route 134) between Broadway and the

existing Colorado Freeway in the Eagle

Rock area of Los Angeles, a distance of two

miles. Estimated cost, $160,000, of which the

Rights-of-way on various state highway

routes—$626,000.

Tulare County

Landscape the Route 198 Freeway between

West Main Street and 0.3 mile east of Ben

.Maddox Way in N'isalia, a distance of three

miles. Estimated cost, $465,000.

Rights-of-way on various state highway

routes—$798,000.

Tuolumne County

Construct 5.4 miles of Route 132 on im-

proved alignment between 0.5 mile west of

the Tuolumne-.Mariposa county line and 4.1

miles west of Coulterville. Estimated cost,

51,180,000. (Also listed in Mariposa County.)

Place base and surface on a previously

graded roadbed to extend the four-lane

Route 108 Expresswa>- as a two-lane facility

bypassing Twain Harte, between 8.6 miles

east of Sonora and one mile east of Twain

Harte, a distance of three miles. The project

includes constructing an overhead structure

across a lumber company's railroad tracks.

Estimated cost, $800,000.

Rights-of-way on various state highway

routes—$120,000.

state will pay $90,000, and the city the

balance.

Construct the eight-lane Interstate 210

(Foothill) Freeway between Santa Anita

Avenue in Arcadia and Highland Avenue

in Duarte, a distance of four miles. This

project involves constructing interchanges

at Santa Anita Avenue, Huntington Drive,

Myrtle Avenue, Mountain Avenue and

Buena Vista Street. Undercrossings at eight

city streets between Magnoha Avenue in

Monrovia and Highland Avenue in Duarte

were budgeted in the 1965-66 fiscal year.

Estimated cost, $13,550,000, of which $4,550,-

000 will be budgeted in the 1967-68 fiscal

year.

Construct the eight-lane Route 91 Free-

way berween 0.2 mile west of Lakewood

Boulevard in Bellflower and Artesia Boule-

vard in Dairy Valley, a distance of five

miles. The project involves constructing

interchanges at Bellflower Boulevard, Pio-

neer Boulevard and Norwalk Boulevard, and

partial interchanges at Lakewood Boulevard,

Clark Avenue, Studebaker Road and Bloom-

field Avenue. Estimated cost, $12,400,000.

Widen Artesia Boulevard (Route 91) be-

tween Pioneer Boulevard in Artesia, Los

Angeles County, and Knott Avenue in

Buena Park, Orange County, a distance of

4.1 miles, and install traffic signals and high-

way lighting. Estimated cost, $765,000, of

which the state will pay $660,000, and the

Cities of Dairy Valley, La .Mirada and Buena

Park, and the Los Angeles Flood Control

District will pay the balance. (Also listed

in Orange County.)

Resurface, widen and install channehza-

tion on Artesia Boulevard (Route 91) be-

tween Sepulveda Boulevard (Route 1) in

Hermosa Beach and Pier Avenue in Re-

dondo Beach, a distance of 0.8 mile. Esti-
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mated cost, $250,000, of which the state will

pay an estimated 5150,000 and Hermosa
Beach, Manhattan Beach and Redondo
Beach the balance.

Construct the eight-lane Route 90 Free-

way between Centinela Boulevard and Slau-

son Avenue in Los Angeles, a distance of

1.5 miles, and complete its interchange with

the Interstate 405 (San Diego) Freeway,

portions of which were previously budgeted.

Estimated cost, 56,500,000.

Pave the four-lane Antelope Valley

(Route 14) Freeway between .Avenue 1,

west of Lancaster, and 0.4 mile north of

the Kern county line, a distance of 8.4 miles.

Grading and structures were financed in the

1965-66 fiscal year. Elstimated cost, 54,400,-

000. (.\lso listed in Kern County.)

Widen Sierra Highway (Route 14) from
three to four lanes between Soledad Can-
yon Road and 1.9 miles southwesterly. Esti-

mated cost, 5345,000.

Grade and pave the eight-lane Route 170

(Hollywood) Freeway between 0.1 mile

north of Victory Boulevard and 0.3 mile

north of Sherman Way in Los .\ngclcs, a

distance of 1.2 miles. The project involves

constructing an interchange at Sherman
Way. Portions of the grading were financed

in a previous budget. Estimated cost, S3,-

S00,000.

Widen the Ventura (US 101) Freeway
from si.\ to eight lanes between 0.3 mile
cast of Topanga Canyon Boulevard (Route
V) and 0.3 mile west of .Mulholland Drive,

a distance of 2.7 miles. Elstimatcd cost, S2,-

450,000.

Install a traffic control system for north-
bound traffic on the Hollywood (US 101)

Freeway bervvccn the Mulholland Drive and
Barham Boulevard Overcrossing to give ad-
vance warning in the event of traffic slow-
down ahead, and possibly reduce the speed
of drivers approaching both a hill and a

curve with restricted visibility. Estimated
cost, 590,000.

Widen \'enice Boulevard (Route 187)
from four to six lanes with channelization,
traffic signals and a curbed median between
Sepulveda Boulevard adjacent to Culver
City, and the Interstate 10 (Santa .Monica)
Freeway in Los Angeles, a distance of 2.9

miles. Estimated cost, 52,400,000, of which
the state will pay 51,200,000, and the cities

and county the balance.

Landscape the Interstate 10 (Santa .Mon-
ica) Freeway in Los Angeles between Over-
land .\venue and 0.3 mile east of La Cienega
Boulevard, and between West Boulevard
and N'ermont .Avenue, a total distance of
5.5 miles. Estimated cost, 5682,000.

.\dd an eastbound on-ramp to the Inter-
state 10 (San Bernardino) Freeway at the
Hoyt .Avenue Interchange in Fl Monte. The
project involves widening Hoyt Avenue at
the interchange and installing traffic signals.

Estimated cost, 5215,000, of which the State
will pay 5217,000, and the city the balance.
Construct an interchange on the Pomona

Freeway (Route 60) at Paramount Boule-
vard in Montebcllo. Estimated cost, 5550,000.

Moi'ify traffic signals and safety lighting
at 12 inter sections on Fifth .Avenue (Route

78

60) between Hansen .Avenue in Pomona and
Roswell .Avenue in San Bernardino County
Elstimated cost, 5I06,0(K), of which the State

will pay 555,000, and Pomona and San Bern-
ardino County the lialance.

Improve drainage and reconstruct Whit-
tier Boulevard (Route 72) between Bluff

Road and Garfield Avenue in Montcbello, a

distance of 1.7 miles, and install and modify
traffic signals and highway lighting at 1

1

intersections. Elstimated cost, 5580,000, of
which the State will pay 5400,000 and
Montebello the balance.

Landscape portions of the Interstate 405

(San Diego) Freeway between 0.3 mile
south of Burbank Boulevard and the Inter-

state 5 (Golden State) Freeway in the San
Fernando N'alley area of Los .Angeles, and
construct a landscape maintenance building
immediately west of the interchange be-

tween Interstate 5 and Interstate 405. Esti-

mated cost, 5307,000.

Install and modify traffic signals, high-
way ligliting and channelization on Haw-
thorne Boulevard (Route 107) at the Inter-

state 405 (San Diego) Freeway ramp con-
nections, and at .Manhattan Beach Boule-
vard in Lawndale. Estimated cost, 570,000.
Widen Rosemead Boulevard (Route 164)

from four to six lanes between 0.2 mile
north of the Pomona Freeway (Route 60)
in the South San Gabriel area of Los .An-

geles County and Garve>- Avenue in South
El .Monte, a distance of 1.3 miles. Estimated
cost, 5250,000, of which the state will pay
5200,000, and South Fl .Monte the balance.

Landscape the Long Beach (Route 7)

Freeway between the Interstate U) (San
Bernardino) Freeway and Valle\- Boulevard
in Los .Angeles, a distance of I mile. Fsti-

matcd cost, 5282,000.

Widen the ramp connection from the
northbound Long Beach (Route 7) Free-
way to the Interstate 405 (San Diego) Free-
way near Long Beach, and modify signs.

Estimated cost, 5140,000.

.Modify traffic signals and highway light-

ing at nine intersections between the south
junction of Canada Boulevard (Route 2)

and Crescenta .Avenue in Glcndale, a dis-

tance of 1.5 miles, and resurface the por-
tion of this highwaj- between Tow ne Street

and V'erdugo Road in CJlendale. I'stimatcd
cost, 5190,000, of which tlic state will pa\-

5135,000, and the city the balance.

Resurface and reconstruct portions of
Pacific Coast Highway (Route 1) between
Crenshaw Boulevard and Avenue I in Tor-
rance, a distance of 3.4 miles. I^stimated
cost, 5130,000.

Widen Colima Road (Federal .Aid Second-
ary Route 1274) to a four-lane divided
highway as an urban extension project be-
tween Mar Vista Street and Whittier Boule-
vard in Whittier, a distance of I mile.
Estimated cost, 5860,000, of which the state

will pay 5430,000 and local agencies the
balance.

Widen .Azusa .Avenue (Federal .Aid Sec-
ondary Route 634) to a four-lane divided
highway as an urban extension project be-
tween Amar Road and Renault Street in

Industry. Estimated cost, 5492.000, of which
the state will pay 52+5,000 and Industry.

La Puente, West Covina and Los .Angeles
County the balance.

Rights-of-wa>- on various state highwa\
routes—572,000,000.

Orange County

I'.xtend a previously budgeted section of
the Interstate 405 (San Diego) Freeway
approximately 4.5 miles northwesterK' from
0.2 mile northwest of Jamboree Road, north-
east of the Orange County .Airport, to Har-
bor Boulevard in Costa .Mesa. The project
involves constructing interchanges at Bristol

Street, Fairview Road and Harbor Boule-
vard. Estimated cost, 511,900,000, of which
51,100,000 will be budgeted in the 1967-68

fiscal year.

Widen the Interstate 5 Freeway from four
to eight lanes betw een Route 1 south of San
Juan Capistrano and the Interstate 405 (San
Diego) Freewa\-, and to six lanes from this

point northwesterly to the Route 133 (La-
guna Canyon Road) Freeway, a distance of
16.4 miles. Estimated cost, 512.500.000, of
which 57.000,000 will be budgeted in the
1967-68 fiscal year.

Construct the eight-lane Route 57

(Orange) Freeway between the Riverside '

(Route 91) Freeway east of .Anaheim and
Orangethorpe .Avenue in Placentia, a dis-

tance of 0.8 mile, plus portions of an inter-

change with the Riverside Freeway, plus an
interchange at Orangethorpe .Avenue; and
add 1.9 miles of auxiliary lanes to the River-
side Freeway between Placentia .Avenue at

the .Anaheim-Placentia border and Dowling
.Avenue in .Anaheim. Estimated cost, 55,-

000,000.

Landscape the interchange area of the
Interstate 5 (Santa .Ana) Freeway, Garden
Grove (Route 22) Freeway, and the future
Orange (Route 57) Freeway in Santa .Ana

and Orange and construct a landscape main-
tenance building in this vicinity. Estimated
cost, 5502,000.

Widen Brca Boule\ard (Route 57) from
two to four lanes between Harbor Boule-

vard (Route 72) in Fullerton and .Acacia

Street in Brea, a distance of 2.2 miles. Esti-

mated cost, 5165,000, of which the state will

pay $125,000, and the city the balance.

Widen .Artesia Boulevard (Route 91) be-

tween Pioneer Boulevard in .Artesia, Los
Angeles County, and Knott Avenue in

Buena Park, Orange County, a distance of

4.1 miles, and install traffic signals and high-

wa>- lighting. Estimated cost, $765,000, of

wiiich the state will pay 5660,000, and the

cities of Dairy Valley, La .Mirada and
Buena Park, and the Los .Angeles Flood

Control District, the balance. (.Also listed

in Los .Angeles County.)

Reconstruct portions and resurface Santa

.Ana Canyon Road (Route 91) between
Crescent Drive and the Riverside county
line, 8.9 miles easterly. Estimated cost,

S4<)0.(X)0.
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Landscape the area of the interchange

etween the Interstate 405 (San Diego)
reeway, the Interstate 605 (San Gabriel
liver) Freeway, the Route 22 (Garden
irove) Free\va>- and the Route 240 Free-
way near Seal Beach and Long Beach. Es-

imated cost, $766,000.

Widen Broadway-Laguna Canyon Road
Route 133) to 24 feet and construct shoul-

ders between 0.2 mile north of Canyon
.\cres Drive in Laguna Beach and Laguna
Road south of Irvine, a distance of 6.5 miles.
Estimated cost, $470,000.

Widen MacArthur Boulevard (Route 73)
from two to four lanes and modify traffic

signals between Ford Road and the Inter-
state 405 (San Diego) Freeway, northeast
of the Orange County Airport, a distance
of 2.6 miles. Estimated cost, $440,000.

Widen portions of the Pacific Coast
Highway (Route 1) between Warner Ave-
nue near Huntington Harbor and Bay
Boulevard in Seal Beach, and construct
channelization and modify traffic signals.
Estimated cost, $3 35,000, of which the state
will pa>' $310,000, and Huntington Beach
and Orange County the balance.
Rights-of-way on various state highway

routes—$6,000,000.

SAN BERNARDINO AND RIVERSIDE COUNTIES PROJECTS
Riverside County

$1,900,000 to complete the financing for
onstructing the four-lane Interstate 10 Free-
'ay between 1.3 miles west of Wiley Wells
oad, about 18 miles west of Blythe, and
2 miles east of Desert Center, a distance

f 27.4 miles. This project will cost an
;timated $6,900,000 of which $5,000,000 had
:en budgeted in the 1965-66 fiscal year;

id $8,000,000, of which $4,900,000 will be
adgeted in the 1967-68 fiscal >ear, for ex-

nding this construction another 20.6 miles

esterly to four miles east of Cottonwood
>rings Road. The latter project involves
)nstructing a pair of safety roadside rests

Cactus City and interchanges at Eagle
ountain and Rice Roads.
Add four lanes to Interstate 10 between
oute 111 and Garnet, a distance of 9 miles,

id construct interchanges at Whitewater
id Garnet to convert this section from ex-

essway to full freeway standards. Estimated
>st, $4,200,000.

Widen Route 111 from two to four lanes

:tween Miles Street west of Indio and
eep Canyon Road, 2.8 miles westerly. Es-
nated cost, $450,000.

Reconstruct Route 195 between Route 86
d Route 231, southwest of Mecca, a dis-

ice of 5.4 miles. Estimated cost, $290,000.

Landscape the interchange between US
5, US 60 and Route 91 in Riverside, and
stretch of US 395 fronting the University
California at Riverside. Estimated cost,

25,000.

Resurface and widen Route 74 from two
four lanes between three miles east of

5 395 and Homeland, a distance of 1.8

les. Estimated cost, $170,000.

Install traffic signals at the Route 91 Free-
ly connections with Arlington Avenue,
ntral Avenue and 1 4th Street in River-
e. Estimated cost, $100,000, to be shared
ually by the state and city.

IViden Alessandro Boulevard (Federal
d Secondary Route 1249) from two to
ir lanes as an urban extension project be-
een Canyon Crest Drive and Chicago
enue in Riverside, a distance of 1.9 miles.

Estimated cost, $403,600, of which the state

will contribute $201,800, and Riverside the
balance.

Rights-of-way on various state highwa\-
routes—$2,980,000.

San Bernardino County

Construct the eight-lane Interstate 15

Freeway on new alignment between Devore
and Route 138 at Cajon, a distance of ap-
proximately 10.3 miles. The project involves
constructing an interchange with the future
Route 31 Freeway (Devore Cutoff) and
constructing the first unit of approximately
1.8 miles of the Route 31 Freeway south-
erly from the interchange. Estimated cost,

$20,000,000 of which $15,000,000 will be
budgeted in the 1967-68 fiscal year.

Construct a connecting four-lane freeway
between Interstate 15 near Baseline Street
in San Bernardino and Route 30, and a six-

lane freeway on Route 30 between this

point and Waterman Avenue (new Route
18), a distance of 2.4 miles, and construct
Waterman Avenue as a four-lane conven-
tional highway between 40th Street and the
north city limit of San Bernardino, a dis-

tance of 0.9 mile. The freeway construction
involves constructing interchanges at Inter-
state 15, Highland Avenue, E Street and
Waterman Avenue, and the installation of
traffic signals and channelization between
Route 30 and the north city limit. Estimated
cost, $6,870,000, of which $1,160,000 will

be budgeted in the 1967-68 fiscal year.

$4,900,000 to complete the financing for
constructing a four-lane freeway on Inter-
state 40 between 2.5 miles east of Daggett
and 8.5 miles west of Ludlow, a distance of
31.8 miles, with interchanges at Airport
Road, the existing highway at Newberry,
Fort Gady Road and Hector Road; an over-
head across the A.T. & S.F. Railroad tracks,
about 10 miles west of Ludlow; and 10
bridges across washes. Estimated cost, $11,-

900,000, of which $7,000,000 had been
budgeted in the 1965-66 fiscal year.

$300,000 to complete the financing for
constructing a four-lane freeway on Inter-

state 40 between 0.5 luilc east of Java and
the north city limit of Needles, a distance
of 4.8 miles. Estimated cost, $2,700,000, of
which $2,400,000 had been budgeted in the
1965-66 fiscal year.

Relocate Route 138 as a four-lane express-
way between Summit X'alley and Cleghorn
Road north of Crestline, a distance of 3.7

miles, in connection with the future con-
struction of the Cedar Springs Reservoir
which will inundate the existing highway.
Estimated cost, $2,700,000, of which State
Highway funds will pay $500,000, and the
Department of Water Resources the bal-

ance.

Replace the Mount Vernon Avenue Inter-

change on the Interstate 10 Freeway in Col-
ton in connection with a county project for
improving this road and its elevation across
the Southern Pacific Company's railroad

tracks immediately south of the freeway.
.\s rebuilt, the interchange will serve the
future widening of the freeway at this lo-

cation. Estimated cost, $1,650,000, of which
the state will pay $600,000 and the county
the balance.

Convert Route 18 from a two-lane high-
way to a four-lane expressway between 0.8

mile and 3.4 miles north of the San Bernar-
dino city limit. Estimated cost, $1,000,000.

Eliminate dips and humps at 12 locations
on Route 62 between Yucca Valley and
5 miles west of Twentynine Palms. Esti-

mated cost, $130,000.

Modify traffic signals and safety lighting
at 12 intersections on Fifth Avenue (Route
60) between Hansen Avenue in Pomona and
O.I mile east of that city in San Bernardino
County. Estimated cost, $106,000, of which
the State will pay $55,000, and Pomona and
San Bernardino County the balance. (Also
listed in Los Angeles County.)
Resurface and widen Route 30 from two

to four lanes beriveen Patton and Route 106,
a distance of 0.9 mile, and install traffic sig-

nals at Palm Avenue. Estimated cost, $100,-
000.

Rights-of-way on various state highway
routes—$6,071,000.

SAN DIEGO AND IMPERIAL COUNTIES
San Diego County

extend eight-lane Interstate 5 Freeway
istruction in progress (between just north
Palm Avenue in San Diego and 0.2 mile
ith of the San Diego River) northerly to
ither project north of Tecolote Creek,
I extend this construction to 0.5 mile

north of Balboa Avenue. The new project
involves completing the interchange with
Interstate 8, Route 209 and the future Route
109, constructing paired freeway bridges
across the San Diego River, relocating a

sewer in the path of the freeway construc-

tion, and constructing an interchange at

Clairmount Boulevard. Estimated cost, $17,-

370,000, of which the state will pay $17,-

030,000 (of which, $9,530,000 will be
budgeted in the 1967-68 fiscal year), and
the City of San Diego the balance.

Extend a budgeted eight-lane freeway
section on Interstate 5, between Oceanside

ovember-December 1965 79



and south of San Clemente, 8.9 miles north-

erly to 0.2 mile north of the San Diego-

Orange county line, with an interchange at

San Onofre Road. This project, together

with others completed, under construction

or budgeted, will provide full freeway from
the Mexican border to northern Los An-
geles County. Estimated cost, $7,400,000, of

which $2,400,000 will be budgeted in the

1967-68 fiscal year. (Also listed in Orange
Count>\)

$4,084,000 to complete the financing for

extending the eight-lane Interstate 5 Free-

way 9.7 miles northerly between 0.4 mile

nonh of the San Luis Rey River at Ocean-
side and two miles north of Las Pulgas

Road, about 12 miles south of San Clemente,
with an interchange at Las Pulgas Road. Es-

timated cost, $9,784,000, of which 85,700,000

had been budgeted in the 1965-66 fiscal

year.

Landscape and install functional planting

on the Interstate 5 Freeway between 0.2

mile south of 24th Street in National City
and 28th Street in San Diego, a distance of
3.6 miles. Estimated cost, S6?0,000.

Extend the four-lane Interstate 8 Freeway
5.3 miles easterly to 2.5 miles east of Al-
pine, and construct an interchange at Tav-
ern Road. Estimated cost, $7,100,000, of
which 85,100,000 will be budgeted in the
1967-68 fiscal year.

$4,370,000 to complete the financing for
extending the four-lane Interstate 8 Freeway
section in the Mountain Springs area, near
the San Diego-Imperial county line, another
10 miles westerK- to Count) Road J-35
near Boulevard, with interchanges at Car-
rizo Gorge Road near Jacumba. and at

Inkopah County Park at the county line.

1 he project involves constructing bridges

across Carrizo Creek, and an overhead
across the San Diego and .\rizona Eastern
Railroad tracks near Jacumba. Estimated
cost, 88,370,000, of which $4,000,000 has
been budgeted in the 1965-66 fiscal year.

Landscape and plant trees along portions
of the Interstate 8 Freeway in San Diego
between Presidio Interchange and Fletcher
Parkway. Estimated cost, $490,000.

Improve ramps and weaving sections on
the Interstate 8 Freeway in San Diego be-
tween Route 103 and Fainiiount .•\venuc, a

distance of 0.7 mile. Estimated cost, S200,-
000.

Construct the first unit of the eight-lane
Interstate 805 Freeway in San Diego be-
tween 0.2 mile nonh of Home .\venue and
Interstate 8, a distance of 3.6 miles. The
project involves constructing interchanges at

University Avenue and El Cajon Boulevard,
and a partial interchange at Madison .\ve-
nue. Estimated cost, $11,000,000, of which
89,400,000 will be budgeted in the 1967-68
fiscal year.

Construct an interchange on the Route
103 (.Murphy Canyon Road) Expressway at

Friars Road in San Diego. F^timated cost.

82,350,000, of which the state will pay
82,100,000, and the city and county the
balance.

Grade and pave to complete a recently
advertised project for the construction of a

six-lane freeway on Route 67 between
Interstate 8 at El Cajon and 1.7 miles north-
erly. Estimated cost, $1,000,000.

Pave the four-lane Route 94 Freeway be-

tween 0.5 mile east of the Route 125

(former Route 67) Freeway and Conrad
Drive in Spring \'alley, a distance of I.l

miles. Estimated cost, $''60,000.

Construct an interchange on Route 78 at

College Boulevard near the boundary of
Oceansidc and Carlsbad. Estimated cost
$750,000.

Extend Route "8 in Escondido as a two-
lane highway 0.9 mile easterly from its

present terminus at US 395 to Broadway,
pending freeway construction on this route.
Estimated cost, 8297 ,CO0.

Install channelization at the intersections
of Rosecrans .\venue (Route 209) with
L\tton, Evergreen and Hancock-.Moore
Streets in San Diego. Elstimated cost, $100,-
000.

Construct Friars Road (Federal .Aid

Secondary Route 731) as a four-lane di-

vided urban extension between O.I mile west
of .Mission \illage Drive and .Mission Gorge
Road near San Diego, a distance of 1.3

miles. Estimated cost, 52,076,000 of which
the state will divide 81,000,000 between the
city and county. The balance will be paid
b\- the two agencies.

Rights-of-wa>s on various state highway
routes—$16,547,000.

Imperial County
53,057,000 to complete the financing of a

project estimated to cost 86,057,000, of
which 83,000,000 had been budgeted in the
1965-66 fiscal year, for constructing a four-
lane Interstate 8 Freeway section between
0.4 mile east of Route 111 and 0.4 mile west
of Imperial Avenue in El Centro. and an
estimated 84,375.000 for extending this con-
struction 7.5 miles westerly to 0.5 mile west
of Federal .Aid Secondary County Road
724 south of Seeley. The latter project in-

volves constructing a safety roadside rest

for castbound traffic near Sunbeam Lake.
Rights-of-way on various state highway

routes—8653,000.

I

On. of Ihr,, bridge: de«gn,d and conlfrucled by the Division of H.ghwoys which won on award this year in national compelilion sponsored by the American
Institute of Steel Construction was lh>s h.ghwoy grade separation on Interstate 280 and Route 17 a lew miles northeast of San Jose.
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